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THE MORE IMPORTANT APPLE INSECTS. 


By A. L. QUAINTANCE, Entomologist in Charge, and E. H. Srecuer, Mntomologist, 
Fruit Insect Investigations, Bureau of Entomology. 


THE APPLE CROP AND LOSSES FROM INSECTS. 


HE APPLE, KING OF FRUITS, has assumed a high rank among American 

iD coated products. In the United States its average monetary value 

over the five-year period 1914-18 has been placed at ubout $185,000,000," or 

approximately one-half the estimated worth of the potato crop. The financial 

success of the apple industry is dependent, however, upon several factors, and 

among these insects play an important rdéle. The annual loss to the apple croo 

through insect ravages is somewhat variable, changing from year to year, not 

ouly in the large fruit-growing districts but in individual orchards as wel! 

Although it is extremely diflicult to estimate the yearly loss due to insects, a 

fairly conservative estimate would place it at about 10 to ZO per cent of the 

crop value, or, at the lower figure, about $18,000,000. To this should be added ‘a 

; the loss of the trees themselves as the result of infestations of apple-tree borers, 

scale insects, etc., and the considerable amount expended for spraying appa- 
ratus, insecticides, and labor. 

In the present bulletin an attempt has been made to acquaint the fruit grower 

with the general distribution, description, life history, and control of the apple 

insects with which he is likely to be troubled. The orchardist would do well 

to study carefully the insects Causing important injury, in order that remedial 

measures nay be intelligently applied. 


CODLING MOTH.* 









The codling moth, or “apple worm” as it is commonly called, is unques- 
tionubly the most serious insect enemy of the fruit of the apple and annually 
destroys or renders unfit for commercial purposes millions of dollars worth 
of fruit, despite present efforts to control it by spraying. It should not be 
inferred, however, that spraying meusures are ineffective, for it has been 
auply demonstrated that thorough and timely spraying will usually yield » 
from 90 to 95 per cent and often more of worm-free fruit, except in some 
of the semiarid regions of the West where this insect is unusually abundant 
and destructive. In the absence of combative measures, the codling moth 
will frequently infest from 25 to 90 per cent or more of the fruit, depending 
upon the locality, seasonal and weather conditions, size of the crop, anil 
other contributing factors. Apples infested with this insect are commonly 
called “ wormy apples” (figs. 1, 2, and 3), but to avoid possible confusion it 
should be borne in mind that this fruit may be wormy through infestation by) 
other pests, as the apple maggot (p. 13), lesser apple worm (p. 10), ete. . 

Shortly after hatching from the egg, the larva or worm eats its way into 
the flesh of the apple, usually feeding in the direction of the core, and on 
reaching it frequent!y attacks the seeds. A considerable but variable propor- 


















*Carpocapsa pomonella Linnaeus. 
* Folger and Thompson, ‘The Commercial Apple Industry of North America, p. 3. 1921. 
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tion of the first brood enters through the calyx or blossom: end, while the 
later or summer brood worms apparently prefer to enter through the side of 
the apple. A favorite place of entrance is at the point where two apples are 
in contact. As the codling-moth larva tunnels through the fruit, it grows 
and makes a correspondingly larger feeding area, which becomes more or 
less packed with dark reddish brown to blackish pellets, which are gradually 
pushed out toward the entrance hole. Upon attaining their full growth, 
some larvee leave the fruit by way of their entrance holes, while others make 
their exit at another point. thus producing in the 

sume apple two holes, an entrance and an exit. 

Another type of injury frequently found in the 

semi-arid fruit regions of the West, and other 

fruit districts where the codling moth is abun- 

dant, is known as the “sting” and the affected 

apples are called “stung” fruit. The typical 

“sting” is caused by a worm eating a small hole 

(about the size of a pinhead) through the skin of 

the apple, after which it makes a shallow excava- 

tion in the flesh to the depth of about one-sixteenth 

to one-eighth of an inch and sufficiently large to 

accommodate the body of the young worm. These 

so-called “stings”? are frequently made by larve 

that have been poisoned but which are able to com- 

Fic.1.—Wormy apple caused plete the “sting” pocket before dying from the 
by codling moth larva enter- effects of the arsenical. 


Occasionally worms com- 
ing calyx end of fruit. 


plete a “sting” pocket and then for some un- 


known reason leave it to enter the fruit at another point. It is also quite 
possible that some larvie after having eaten through the skin are washed 
off by heavy rains or are blown or brushed off during windstorms. Although 


” 


apvles having a few “stings” usually are not damaged seriously except 
perhaps as to keeping qualities, they are nevertheless discriminated against 
by the buyers and placed in a lower grade, thus making this type of injury 
of commercial importance. 

Some codling-moth larve feed to a certain extent upon the foliage of the 
apple previous to their attack upon the fruit. They usually eat into the lower 
surface of the leaf, either along the midrib or at the juncture of a vein with the 





Fic. 2.—A worm-injured apple, showing codling moth worm in fruit (left half). 
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midrib. This leaf-feeding habit is of negligible importance as to foliage injury, 
put it is of some consequence from the control standpoint in that some larvie may 
be killed or weakened by eating the poison before they reach the fruit. 

The codling moth passes the winter in the larva stage, inclosed in a silken 
eocoon (fig. 4), which is about three-fourths of an inch in length. The over- 
wintering larva is about the same length as the cocoon and is usually of a dirty 
white color with a brown head. The larvee normally make their cocoons beneath 
the bark scales of the trunk and larger limbs, in tree crotches, and in decayed 
stubs resulting from improperly pruned limbs; they also spin up in trash about 
the orchards, in cracks of the soil adjacent to the tree, in field harvest boxes, 
in packing houses, ete. In the spring the larva transforms successively into the 
pupa (fig. 4) and moth stage (fig. 5). The pupa is about half an inch in length 
and varies in color from dark yellow to brown. The abdominal segments are 
movable and each is provided with a double row of spines. except the terminal 
segments, which have but one each. The moth is somewhat variable in size, but 
the wing expanse averages about three-fourths of 
an inch. The front wings are crossed by irregular 
dark and light bands except the tips, each of 
which bears a dark metallic brown spot or ocellus. 
The moth, which is seldom seen by the orchardist, 
usually conceals itself in or about the tree during 
the day. but becomes more active about twilight, 
when it deposits a majority of its eggs. These are 
laid on both the leaves and fruit, the first-brood 
eggs being usually found on the foliage, while 
those of the summer brood are as a rule deposited 
on both the fruit and foliage. The egg is about 
the size of a pinhead, flat, romnd to oval in shape, 
the surface being covered with a network of ridges. 
and when freshly laid is pearly white in color. 
The young larva which hatches from the egg feeds 
chiefly upon the fruit, and after attaining ‘its full 
growth leaves the apple and spins its cocoon on 
the tree trunk or in other places, as elsewhere 


* 


noted. In districts having two or more genera Iria. Apple infested with 
the codling moth. Note frass 


pushed out of larval burrow 


tions, part of the first-brood larvie soon transform 
to pupre, while the others remain in the larva 
stage until the following spring. Those that transform the sume season as 
hatched produce a new generation. In the more northern fruit-growing dis- 
tricts of the United States, as in New England, there is a small second genera- 
tion, Whereas in some of our extreme southern regions, as in the Pecos Valley 
of New Mexico, as many as three generations and a partial fourth may develop. 
In any locality the relative abundance of worms, especially those developing 
late in the season, varies from year to year, largely in accordance with the 
Weather conditions. If the season is early, dry, and hot, a larger number of 
Wworlis than usual will be produced, whereas during late. cool, and wet seasons 
the reverse is true. The orchardist should therefore study the seasonal weather 
conditions, and if these are fevorable to the codling moth supplemental spray 
treatments should be applied. 

The length of the different stages of the codling moth varies with the 
¢limatic conditions. In the spring the pupa stage averages about 3 weeks, 
with an approximate range from 2 to 6, while later in the season ‘his stage 
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is shortened to an average of about 2 weeks, The incubation period of the egg 
during the relatively cool spring weather will frequently extend over 2 weeks, 


~ 


although the average period is usually about 8 or 9 days. Later in the 
season this average is reduced to 6 or 7 days, and there are records in 
the Bureau of Entomology of an incubation period as low as 4 days. The 
feeding period of the larva is also prolonged in the spring, sometimes almost 
to 2 months, with an average of about 3 to 4 weeks, while during the summer 
the larve usually complete 
their feeding within about 
3 weeks, 

The control of the codling 
moth is largely effected by 
spraying with a poison, such 
as arsenate of lead, de 
scribed on page S83. The 
number of spray applica- 
tions required to secure sat- 
isfactory results will vary 
with the locality, the num- 
ber of generations, and the 
relative abundance of the 
insect. In the northern latitudes good control is frequently obtained with from 
one to three applications, whereas in districts having longer seasons, or wherever 
the moth is naturally abundant, as in the semiarid valleys of the West, it is 
often necessury to spray from five to seven times, 


ic. 4.-—Codling moth larva and pupa within cocoons 
beneath bark of apple tree. Enlarged. 


The time of the application is very important, and although no detinite 
schedule that will meet satisfactorily the conditions obtaining in all pzurts of 
the country can be given here. the following suggestions will be of value, 
The first application should be made in every 
orchard just after the blossoms have dropped 
(fig. 180) and this application should be com- 
pleted before the calyx lobes close (fig. 181). 
In order to cover large orchards in time it is 
often necessary to commence spraying when 
only 85 to 90 per cent of the blossoms have 
fallen, but care should be taken not to spray 
when the trees are in bloom and attractive to 
bees. The object of this application is to de- 
posit in the calyx cup a quantity of poison 
sufficient to kill all the larvee that endeavor 
later to enter the apple through the calyx end. 
The calyx cup is open at the time the blossoms 
drop, but is closed about a week later, after 
which it will be too late to force the poison into 
the cavity. No subsequent spray can be of much value in preventing calyx 
worms, hence the great importance of this application. 

The first larvee or worms begin to hatch in most sections about 3 to 4 weeks 
after the blossoms have fallen, although in some districts, and particularly if 
the weather is warm, a few worms will commence to hatch in from 2 to 3 
weeks following the fall of the bloom. The second spray should therefore be 
:pplied in from 2 to 4 weeks after the first in order to coat the leaves and 
young fruit with poison just previous to the hatching of the early worms. In 
fruit districts where the insect is difficult to control, one or two additional 


Fic. 5.—Codling moth resting 
on apple leaf. Enlarged. 
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applications against the first brood should be made so as to provide afresh 
covering of poison during the period when these worms are attacking the fruit 
in large numbers. It is highly important to spray thoroughly against the first 
brood worms so as to reduce their number to a minimum, since this brood is 
the sole progenitor of the later generations. 

The second-brood worms begin to hatch about 8 to 10 weeks after the petals 
have dropped. In some of the Northern States there may be so few of these sis 
to render it urnecessary to make a special application for them. 

















In most fruit 
districts, however, it is essential to spray at this time, and in heavily infested 
regions an additional application for the second brood should be made in time 
to have the fruit covered with poison when the worms are hatching in maximum 
numbers. Additional spray applications will usuzvlly be necessary where there 
are three and four generations, but care should be taken that spraying is not 
done too close to the harvest season, so as to avoid the presence of spray residue 
on the marketed fruit. 

Arsenate of lead at the rate of 1 pound of the powder or 2 pounds of the 
paste to 50 gallons of water or fungicide is recommended for the control of the 
codling moth. The powdered form is preferable to the paste. since it is more 
convenient to use and can be kept more easily from one season to another without 
deterioration. It is usually desirable in commercial practice to combine arsenate 

“ud with a fungicide such as dilute lime-sulphur or 


of \ 





sjordeaux mixture, and 
often with a contact insecticide, like nicotine sulphate, for the simultaneous 
treatment of chewing and sucking insects and the prevention of the common 
(See spray schedules, pp. S86 and 90.) 

A power sprayer having sufficient capacity and pressure is essentinl for com- 


funzous diseases, 
mercial orchards. This should be equipped with well-made hose and couplings. 
and if the trees are large should be provided preferably with a spray 
(fig. 178), so that the higher parts of the trees may be treated thoroughly. 


lowe] 


In badly infested regions spraying is sometimes supplemented with the so 
ealled “ banding method,” which consists in placing around the tree trunk a bur- 













lap band under which many of the worms will collect after they leave the 
fruit. These bands should be examined at regular intervals and the insects 
found beneath destroyed. The orchardist should bear in mind that many of 


the worms beneath the bands soon become moths and that unless they are de- 
stroved before they reach this stage the moths will escape and deposit 


eges 


more 


During the harvest, many worms leave the fruit while it is being handled in 
the packing house. These worms spin up for the winter in field boxes and other 
containers and in cracks and crevices of the packing house. By early summer 
they will have become moths which, if not confined, will fly to the orchard and 
deposit eggs. If feasible, the the moths should be prevented by 


screening the windows and closing up any other possible exit. 


escape of 


PLUM CURCULIO.’ 








The plum curculio probably ranks in importance next to the codling moth 
us an apple pest and is responsible for much of the misshapen and gnarly 
fruit (fig. 6) that is commonly found in orchards. It is a native species and 
While the plum curculio attacks the apple and 
other pome fruits, it is especially injurious to the stone fruits, and in addition 
to these is also reported from other hosts. It is widely distributed in the 


States east of the Rocky Mountains, but is not known to occur farther west. 


—_—_—— 


feeds upon plums, haws, etc. 





*Conotrachelus nenuphar Herbst. 









8 Farmers’ Bulletin 1270. 


The injury to the apple is chiefly confined to the egg punctures (fig. 7), 
made by the females in the spring, and the feeding punctures, made by hoth 
sexes in the spring and fall. The egg puncture (fig. 8) is made by the snout 
of the female and is very distinctive, consisting of a small cavity or hole in 
the flesh of the fruit just below the skin. The female then cuts with her 
snout a small crescent-shaped incision just in front of the place where the 
egg was deposited. The feeding puncture is a small circular opening about 
the size of a pinhead, extending into the flesh of the apple for a distance of 
about one-sixteenth of an inch and is produced by the snout of the beetle 
im the course of its feeding. 

Fruit that is badly punctured early in the season is likely to drop and many 
of the larve that hatch therein develop to maturity, since the fallen fruits 
furnish conditions favorable to the growth of the grubs. The punctured fruit 
remaining on the tree is usually dwarfed and gnarly in appearance, but the 
curculio larvee seldom if ever develop to maturity in it. Late varieties of 
apples sometimes outgrow the egg punctures more or less, though many of 


them are conspicuous at harvest as irregular, yellowish brown. corky areas, 


eften somewhat elevated above the surface of the apple. The fall feeding 
puncture (fig. 9) of the curculio differs from the spring feeding puncture 
and is fairly characteristic. The beetles prefer the calyx or stem ends, 
where small holes are eaten through the skin, under which, with the hole as 
«a center, the flesh is eaten out as far as the length of the beetle’s snout will 
permit. This results in a discolored ring of skin around the opening, which 
nay later become enlarged into a shallow pit, as it becomes invaded with 
decay-producing organisms. These pits may be further excavated by the 
beetles, and the latter can often be found feeding or resting in them. The 
beetles also feed on the foliage in the spring and fall, eating out small. cir- 
cular holes. 

The plum curculio spends the winter in the adult or beetle stage, usually 
hibernating in protected places, as beneath trash in orchards or in near-by 
woods. The adult (fig. 10) is a small, brownish snout-beetle and varies some- 
what in length, averaging about one-fourth of an inch. Early in the spring 
the beetles emerge from their hibernating quarters, some of them reaching 
the apple trees before the blossoming period. As soon aS the young fruit is 
set, the beetles attack it, as previously described. The curculio egg is elliptical 
i shape, whitish in color, with a smooth, shiny surface, and measures about 
ene-fortieth of an inch in length by one-sixtieth of an inch in width. A full- 
srown larva is about five-sixteenths of an inch in length, footless, yellowish 
white in coler, with a brownish head. Upon completing its feeding period, 
the larva leaves the fruit and enters the soil, forming a pupal cell, in which 
it transforms successively to the pupa and adult stages. The pupa is whitish 
in color-and about three-sixteenths of an inch in length. The adults emerge 
in 2 or 3 weeks, and in the far South some individuals deposit eggs giving rise 
to 2 second generation. The beetles feed upon the fruit and foliage until the 
approach of cold weather, when they seek hibernating quarters. 

The most practical means of control are spraying with arsenate of lead 
and the cleaning up of trash from the orchards and vicinity, as well as thorough 
cultivation during the summer. Destruction of trash removes favorable hiber- 
nating quarters, while cultivation at the proper time will kill the delicate 
pup within the soil. The prompt collection and destruction of the infested, 
fallen fruit will also aid in reducing this pest. The first spray application to 
poison the beetles should be applied in the pink cluster-bud stage, and the 
second as soon as the blossom petals have dropped, using arsenate of lead at the 
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Apples deformed by the plum eurculio. 


‘ Egg punctures 
made by the plum cur 
eulio. 


Fic, 9.—Fall feeding pune- 
tures of the plum cur- 


N 


culio, 


| 


Fic. 8.— Egg punctures Fie, 10.—The plum cur- 
made by the plum cur- culio on peach, En- 
culio, larged. 
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rate of 1 pound of the powder or 2 pounds of the paste to 50 gallons of water 
ov fungicide. Supplemental treatments are desirabte in orchards where the 
curculio is more than ordinarily destructive. 


LESSER APPLE WORM.’ 


The lesser apple worm as a rule is not noticeabiy injurious, except periodically 
in the Ozark Mountain regions and more occasionally in the New England and 
Middle Atlantic States... When abundant, however, the later generations jn 
particular will frequently cause as much damage to the fruit as the codling moth 

This insect is closely related to the codling moth and, like it, feeds upon the 
flesh of the apple. -The type of injury, however, is somewhat different, since 
the larve of the present species usually feed near the surface of the fruit, fre. 
quently excavating just beneath the skin (figs. 11 and 12.) In some instances 
however, the larvee penetrate deeper into the flesh, causing injury quite similar 
te that of the codling moth. The larvee will attack any portion of the fruit but 
seem to prefer the calyx basin cavity. although entrance through the side is 





Work of lesser appie worm 1c. 12.—-Injury to apple by lesser apple 
in calyx end of apple. worm, 


very common, The typical injury results in a blotch mine which is very con- 
spicuous and unsightly. The lesser apple worm usually does not complete its 


feeding as early as does the codling moth, and, as a result, it is not infrequenth 
found at work after the fruit has been barreled. The lesser apple worm is 
doubtless a native insect and has long been known to feed wpon species of 
thorn apple, crab apple, and wild plum. It is primarily of economic importance 
as an apple pest, but has been reported on many of our common deciduous-tre: 
fruits, as well as on black-knot of plum and galls of the oak and elm. 

The life history and habits of the lesser apple worm are quite similar to those 
of the codling moth (see p. 3). The winter is passed in the larva stage within 
silken cocoons beneath the loose bark of fruit trees, in barrels or boxes whieii 
have contained infested fruit, in packing houses, or in almost any place acces 
sible to the larvee at the time they leave the fruit. When full grown the larva 
is about five-sixteenths of an inch in length, fusiform in shape, uniformly reddish 
or flesh colored above and lighter below, the head being brown to dark brown. 
The moths emerge in the spring about the same time as the codling moth and de 
posit their eggs upon the foliage. The moth is small, having dark colored front 
wings, with the basal one-fourth irregularly covered with rust red. The eggs 
ure usually of an oval shape, slightly convex, covered with a network of ridges, 
— ae 


® Laspeyresia prunivora Walsh. 
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ter and have a diameter of about one-fortieth of an inch. When freshly laid the egg 
the is of « pearly white color, resembling somewhat, except for its smaller size, 
that of the codling moth. The number of generations varies with the locality. 
there being a partial second generation in the North and as many as three and a 
partial fourth generation in the southern apple districts. 
lly Since the life history and habits of the lesser apple worm are quite similar to 
md those of the codling moth, thorough treatments as indicated for the latter 
in (p. 6) will obviate the necessity of special control measures for this pest. 
a APPLE RED BUGS." 
7 Most orchardists are familiar with the manner in which the plum curculio 
fre- (p. 7) and the rosy apple aphis (p. 22) dwarf and distort apples, but compara- 
ees tively few fruit growers are well acquainted with the somewhat similar injuries 
ilar caused by the so-called apple red bugs, which have attracted considerable atten- 
but tion in certain localities within the last decade. It is usually not diflicult to dis- 
is tinguish the work of the red bug on the fruit from that of the plum curculio, but 
red-bug injury may sometimes be 
7 more readily confused with the 
work of the rosy apple uphis, al- 
though, upon a careful examina- 
tion of the trees, the aphid-curled 
leaves surrounding the _ fruit ‘ 
' would soon reveal whether the ie : 
q latter insect was responsible. Si 
' Fruit injured by red bugs shows 
distinct depressions or dimples, 
while that attacked by the rosy 
apple aphis is more or less. con- 
stricted and puckered about the 
calyx or blossom end. In many 
— instances all three insects may be 
le present in the same orchard, the 
combined attack causing the fruit) py. 13 Apples deformed by apple red buss 
con: to become very gnarled in ap- Note the dimpled appearance 4 
oie eee ye 
caitie Shortly after hatching in the spring, the young red bugs or nynrphs commence vey 8 
e is sucking out the juices of the new foliage, the injury causing the foliage to become ts 
ar somewhat distorted and covered with small reddish spots. Later, as the fruit 
ance develops, the insects turn their attention to it, stunting the growth as well as dis- 
ocr figuring it by the red-bug dimples (fig. 13). Severely attacked fruit will fre- 
E quently fall to the ground, while that which is the least injured will remain on 
hese the tree until harvest. Late in the season the injured leaves have a very 
ithin ragged and crinkled appearance similar to that shown in the illustration (fig. 14). 
hich When abundant the apple red bugs become first-class orchard pests and fre- 
on quently ruin the fruit for market purposes as quickly and thoroughly as any 
arvel insect with which the fruit grower has to contend. Red bugs, it is believed, are 
Idish native to this country and have been reported as occurring in the New England 
own. States and certain of the Middle Atlantie States, as well as in Michigan and 
dd de Canada, and are undoubtedly present in many eastern States. While these in- 
front sects are primarily apple pests, they are known to attack the pear and thorn 
eggs apple. 
dges, *There are two species, the darker one, Heterocordylus malinus Reuter, known as the 


apple red bug, and-Lygidea mendagr Reuter, which is lighter in color and is called the 
false apple red bug. 
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Both species of the red bugs pass the winter in the egg stage, but the eggs 
are deposited in sonrewhat different places and hatch at slightly different periods, 
The eggs of the apple red bug are inserted in the bark of the smaller branches 
and are difficult to locate. They are about one-sixteenth of an inch long, 
curved, whitish in color, and they begin to hatch shortly after the leaves com- 
mence to unfold. The eggs of the false apple red bug are about the same size 
as those of the other species and are usually inserted in the lenticels of the 
sinall branches and commence to hatch about a week later than those of the 
other species. The young nymphs of each species are red, but those of the red 
bug become darker with age, approaching black when full grown, wliereas those 
of the false red bug are relatively lighter in color throughout their nymphal 

period. The nymph of the red bug 
is about one-twentieth of an inch 
long when first hatched and ap- 
proximately one-sixth of an inch 
long in the last nymphal stage, 
while that of the false red bug is 
slightly smaller in all of its nym- 
phal stages. The feeding of the 
nymphs is confined to sucking of 
the juices from the foliage and 
fruit. During the latter part of 
the summer the insects reach ma- 
turity and deposit their eggs for 
the next generation, which do 
not hatch until the following 
spring. The adult apple red bug 
is about one-fourth of an inch in 


Fig. 14.—Appearance of apple leaves as a result . 
; . length, dark red to black in gen- 


of red bug injury. 

eral color, with reddish wings 

which are usually black along the wing tips and have a black spot close to 
the outer edge. The false red bug (fig. 15) is about the same size as 
the other species, but is somewhat lighter in general color and has an orange 
red head and prothorax. The adults of both species are active in depositing 


eges and when disturbed are very agile and endeavor to hide fronr view. 
Since the red bugs are sucking insects, they can best be killed by means of 
contact insecticides. Forty per cent nicotine sulphate is commonly used at the 


rate of one-half pint to 50 gallons of soapy water made by dissolving therein 
about 2 pounds of soap. If it is desired to use a combination spray for the 
control of sucking and chewing insects and fungous diseases, the same amount 
of nicotine sulphate (omitting the soap) may be combined with arsenate of 
lead and summer-strength lime-sulphur solution or Bordeaux mixture. The 
first application should be made during the pink cluster- 
bud stage and the second just after the petals have 
dropped, at which times commercial orchards are usually 
sprayed for other insect pests and fungous diseases. 
Attention should be called to the fact that the spray- 
ing should be done preferably on warm days when the 
nymphs are actively at work. It is also desirable to use 
a high-pressure driving spray and quickly wet the entire 
tree, and if feasible have two operators spray simulta- 
neously from opposite sides of the trees, so that none Fie. 165-Adelt - 
of the insects will have a chance to escape by dodging the false apple red 
spray solution. bug. Enlarged. 
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APPLE MAGGOT OR “ RAILROAD WORM.” 


rhe apple maggot, a native insect, is Commonly found in the New England 
States and Canada and also occurs in Michigan and other Northern States. 
When abundant, it presents a very serious problem and is likely to cause con- 
siderable injury, particularly to the varieties most susceptible to attack. The 
work of this insect in its earlier larval stages is often very deceptive, and apples 
that appear sound externally are frequently infested with one or more maggots. 
As soon as the infested apples beconie mellow, however, the maggots develop 
rapidly and can be readily detected by the brownish tunnels which are often 
visible through the skin, especially with varieties having light or yellow‘sh 
colored skins (fig. 16). The larve or maggots make winding burrows or tracks 
throughout the flesh of the fruit and often reduce it to a brown pomace-like 
consistency, rendering it absolutely worthless for market purposes (fig. 17). 

The original food plant of this insect was the haw, but at present the culti- 
vated apple is its principal economic host. Although there is a wide range of 
susceptibility among the several varieties of apples, usually the summer and fall 
sweet to subacid varieties are preferred, but in their absence the more acid, as 
well as the winter apples, are attacked as soon as they reach the proper state of 
maturity. In addition to the apple, this insect has been reported on pear, plum, 
cherry, huckleberry, blueberry, cranberry, mountain cranberry, and snowberry. 

The apple maggot passes the winter in the pupa stage beneath the surface of 
the so‘l, the true pupa being developed within the puparium a few days after 
the latter is formed. The puparium (fig. 18) is at first light brown, later be- 
comes darker, and is about three-sixteenths to one-fourth of an inch in length. 
The adults or flies first begin to issue during midsummer, usually in July, and 
deposit their eggs in the early varieties of apples, just beneath the skin of the 
fruit. The adult fly (fig. 19) is slightly smaller than the common house fly but 
is naturally somewhat sluggish unless disturbed, when it can dart quickly out 
ef reach. The adult is shiny black in general color, the abdomen having four 
transverse white bands in the case of the female and three in the male, and 
the wings are marked with four irregular dark bands. The- flies do not usually 
oviposit until a few weeks after emergence. The eggs are more or less yellow- 
ish white and average about one-thirtieth of an inch in length. They hatch 
in a few days and the resulting larve immediately begin to feed on the flesh 
of the fruit. After falling from the tree, the infested apples quickly mellow and 
shortly thereafter the full-grown larvee leave the fruit and enter the ground. 
The larva (fig. 17) is whitish to yellowish white and when full grown measures 
about three-eighths of an inch in length. 

In southern New England there is a small partial second generation, but the 
majority of the first brood do not transform to the adult stage until the follow- 
ing summer, and a small percentage remain in the ground until the second sum- 
mer, thus making for the latter a two-year life cycle. The flies of the first brood 
emerge during midsummer, while those of the second brood issue during the 
fall and deposit their eggs in the different varieties of fruit when it reaches the 
proper stage of maturity. 

The most practical method of reducing injury, though not as effective and 
dependable as desirable, is to spray the trees, beginning in early July, with 
arsenate of lead powder, using 1 pound, or 2 pounds of the paste, to each 50 
gallons of water. From two to three applications made at intervals of about 
two to three weeks will be required. The flies are killed by lapping the poison 
from the foliage and fruit. The prompt picking up and destruction of the 


*Rhagoletis pomonella Walsh. 
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Fie, 18.—Puparium 
of apple maggot. 
Enlarged 


Fic, 16.—Characteristic appearance of apple mag- 
got tunnel as seen through skin of fruit. 





lic, 17.—Injured apple showing whitish apple Fic. 19.—Apple maggot files 
maggot larva within. resting on fruit. Slightly 
enlarged. 





yt flies 
Slightly 
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dropped fruit shortly after it falls, or pasturing hogs in the orchard, will serve 
to destroy the maggots before they have an opportunity to enter the ground. 
Another means of reducing the insect is to cultivate the orchard thoroughly 
during the early summer So as to kill the puparia before the flies begin to issue. 


APPLE LEAF-ROLLER.’ 


About the time the apple buds are beginning to open in the spring the cater- 
pillars of the apple leaf-roller begin to hatch and crawl to the buds, where 
they eat minute holes in the unex- 
panded leaves. They continue to feed 
upon the unfolding leaves, which 
they web together by means of silken 
strands. Later the larve roll up a 
single leaf or several leaves (fig. 20) 
and also web together and feed upon 
the blossom buds, often causing in 
this way considerable injury during 
the pre-blooming period. The cater- 
pillars sometimes spin very heavy 
webs, as shown in figure 21. After 
the apples have set, the caterpillars 
frequently neglect the foliage for the 
fruit, upon which they feed. protected 
more or less by surrounding webbed- 
up leaves. They eat the apples vora- 
ciously, consuming irregular patches 
of the pulp (figs. 22 and 23) and have 
been known in instances of excessive 
abundance practically to destroy en-- 
tire crops. They are especially de- 
structive in portions of Colorado and 
New Mexico, where serious outbreaks 
have occurred, and more occasionally 
in New York State. At this time 
they are attracting considerable at- 
tention in the Pacific Northwest. 

The apple leaf-roller is a native 
species, widely distributed through- 
out the United States, feeding upon 
a large variety of plants, as apple, Fic. 20.—Leaf-roller injury to apple foliage. 





pear, quince, plum, cherry, apricot. currant, raspberry, gooseberry, and 
ut large number of trees and shrubs. as well as many other agricultural 
crops. 

The winter is passed in the egg stage (fig. 24), the eggs being laid in grayish 
masses of over 100 on the trunk, limbs, and branches of the trees. The full- 
“rown caterpillar is about three-fourths of an inch in length, light green in 
color, with dark brown to black head. Upon reaching maturity the larva 
transforms to a brownish pupa, usually within a rolled-up leaf (fig. 25), and 
emerges in about 10 days as a moth (fig. 25), which deposits the overwintering 
eggs. The moth is small. with a wing expanse of about three-fourths of an 
inch, the forewings being cinnamon brown in color, with lighter markings. 


Ks 


®Archips argyrospila Walker. 
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Fig. 21.—Heavy silken web spun by apple 
leaf-roller larva on grapevine and arbor. Fie. 23.—Leaf-roller injuries 
to apples often callus over 
as corky depressions. 





22.—Fruit eaten by apple leaf-roller larve. ._-Egg mass of apple 
leaf-roller. 
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As the result of considerable experimentation it has been found that the 
apple leaf-roller is best controlled by destroying the eggs with a good miscible 
oil, used at the rate of 1 gallon to 15 gallons of water, applied during the dor- 
mant season, preferably just before the buds swell in the spring. The spraying 
should be done on bright days to insure as rapid evaporation of the oil as pos- 
sible. In instances of severe infestations, an application of lead arsenate at the 
rate of 14 pounds of the powder or 3 pounds of the paste to 50 gallons of water 
or fungicide should be made as soon as the larvie begin hatching. There is 
also evidence that the addition of one-half pint of 40 per cent nicotine sulphate 
to each 50 gallons of spray is effective in destroying many of the newly hatched 
Jarvee. 

ROSE-CHAFER.' 


Fruit growers are frequently alarmed by the discovery in their apple 
orchards during late May or early June of an invading horde of the rose-chafer, 
or “rose-bug,” as it is sometimes called. 
These awkward, long-legged, yellowish brown 
beetles often skeletonize the foliage (figs. 
26 and 27) and are particularly destructive 
to the fruit by eating out irregular holes, 
thus rendering it practically worthless (fig. 
28). This insect appears every now and 
then in large numbers, especially in poorly 
cared for, untilled orchards, or in orchards 
adjacent to sandy, uncultivated land. Well- 
kept orchards, however, are sometimes seri- 
ously damaged, particularly in regions of 
light sandy soils, where the rose-chafer is 
more or less a chronic pest. 

It is found chiefly in the eastern part of 
the United States and as far west as Okla- 
homa and Coiorado. The beetles are partial 
to the rose and grape, but will attack prac- 
tically all kinds of vegetation, ineluding 
fruit and shade trees, shrubs, vegetables, ete. 

This insect passes the winter in the larva stage in an earthen cell beneath 
the surface of the soil. The full-grown larva is about three-fourths of an 
inch in length, yellowish white in color, with a@ light brown head, and trans- 
forms in the spring to a light brown pupa (figs. 29 and 30). The beetles 
{fig. 31), which are light yellowish brown and about one-third of an inch in 
length, with long, ungainly, spiny legs, appear early in the summer and feed 
upon the foliage and fruit, as described. The females deposit very small, white, 
oval eggs singly in the soil a few inches below the surface. The larve hateh 
in a couple of weeks and feed on decaying vegetation and on succulent roots, 
preferring those of the grasses. They reach maturity in the fall and then 
construct their small, earthen cells in which they hibernate. 

It is very difficult to combat this pest successfully, particularly when it 
arrives in swarms, as is frequently the case. While no spray materials that 
have given entire satisfaction have been discovered, some measure of protec- 
tion is afforded by one to two applications of arsenate of lead at the rate of 
2 or 3 pounds of the powder, or 4 to 6 pounds of the paste, to 50 gallons of 


Lt 


* Macrodactylus subspinosus Fabricius. 
92300°—22—_2 


Fic, 25.—-Apple leaf-roller cocoon, 
pupal skin, and moth. Enlarged. 





Farmers’ Bulletin 1270. 


Fic. 29.—Pupa of 
rose-chafer, side 
view. Enlarged, 


to Fic. 27.—Work of 
rose-chafer on ap- 
ple leaf, 


Fic. 26.—-Injury 
apple foliage 
caused by rose 
chafer. Leaves 
have dried and 
curled as a result 
of the attack. 


Fic. 30.—Pupa of 
rose-chafer, 
ventral view. 
Enlarged. 





28.—Apple eaten by rose- Fic. 31.—Rose-chafer beetles feeding om 
chafer. chestnut blossoms, Enlarged. 
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jordeaux mixture (44-50), the first application being made as soon as the 
earliest beetles appear. Some success has also been reported from the use 
of arsenate of lead at the foregoing strength combined with 1 gallon of cheap- 
grade molasses to each 50 gallons of water. Self-boiled lime-sulphur mixture 
has been found quite effective against this insect in New Jersey and in addition 
would have some value as a fungicide. 

In regions where this species is prevalent, the orchardist during the late 
spriig should practice thorough cultivation, especially of sandy land, in which 
the insect thrives, so as to destroy the pup previous to their transformation 
to the beetle stage. The maintenance of meadows on sandy soils, in the 
neighborhood of orchards and vineyards, is bad practice from the standpoint 
of rose-chafer control, 


APPLE CURCULIO.* 


The apple curculio is a snout-beetle and attacks the apple usually in association 
with the plun’ curculio (p. 7). It is not nearly as abundant as the latter, but 
may occur in injurious numbers under conditions that are propitious to the plum 
curculio, as in weedy, uncultivated, unpruned orchards and in orchards adjacent 
to woodlands. It covers the sume general territory as the plum curculio, being 
found in the States east of the Rocky Mountains. It has attracted most atten- 
tion as an apple pest in the North-Central States. Among the more important 
food plants of the apple curculio are apple, pear, quince, crab apple, haws, ete. 

Apples attacked by this beetle become dwarfed and gnarled (fig. 32) as they 
grow, and when severely punctured during their early development many drop to 
the ground, where some become sufficiently mellow to permit the larvee to reach 
nniturity. The egg-laying punctures of this insect differ from those of the plum 
curculio in that the female does not cut a crescent-shaped slit adjacent to the 
egg cavity. The apple curculio inserts its beak into the flesh of the fruit and, 
after enlarging the opening at the base, deposits an egg. It then plugs the 
hole with excrement (fig. 33). 

In general the life history and habits of this insect are similar to those of 
its near relative, the plum curculio, except that the pups of the apple curculio 
(fig. 84) develop within the fallen fruit, whereas the pup of the plum curculio 
are formed in the soil. The full-grown larva (fig. 35) is a dirty white. curved, 
wrinkled, footless grub, having a light brown head. The small, reddish brown 
adult or beetle (fig. 36). measuring about one-fourth of an inch in length and 
having four conspicuous hunrps on its wing covers, eats very sparingly of the 
skin of the fruit while making its feeding and egg laying punctures, and hence 
poisoned sprays are of comparatively slight value in its control. The very 
minute, oval egg (fig. 37) is at first pearly white, but changes later to dull 
yellowish. 

As stated, poison sprays are of little avail, though they may perhaps have 
some slight value as a deterrent. It is therefore necessary to rely chiefly upon 
orchard sanitation, such as pruning to admit sunlight and the removal of favor- 
able hibernating quarters, such as trash and litter, from within or near the 
orchard. If the fallen fruit infested with larvie or pupz is exposed to strong 
sunlight, the insects will die, and it is mainly for this reason that the apple 
curculio is better held in check in well-pruned and cared for orchards. Where 
feasible, the prompt destruction of the fallen fruit or raking it out into the sun- 
light will help to keep this pest in check. 





*Tachypterus quadrigibbus Say. 
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Fic. 33 Feeding puncture 

(left) and plugged egg cavity 

32.—Apple showing punctures made by (right) of the apple curentio, 
apple curculio. Enlarged. 





Fic. 34.— Live pupa 
of the apple cur- 
culio in natural Fig. 35.--Larvie of the apple curculio, 
position in apple. Enlarged. 
Enlarged. 


Fic. 37.— Egg punc- 

ture and egg of 

Fic. 36.—Apple curculio apple curculio in 

beetle resting on apple. wild crab apple. 
Slightly enlarged. Enlarged. 
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GREEN FRUITWORMS.’ 


Every now and then orchardists discover that some pest has eaten large 
holes in their young apples (fig. 38), but upon careful search are unable to find 
any trace of the destructive agent. In many instances injury of this character 
is due to one or more of the species of green fruitworms. It is fortunate that 
these caterpillars are not generally as abundant as some other fruit insects, 
since during their more or less sporadic outbreaks they often cause important 
injury. They not only attack the fruit, but previous to its formation the young 
larvee eat the buds and foliage. These insects, of which there are numerous 
species, are widely disseminated in the United States and feed upon the apple, 
pear, and other common deciduous fruits, a& weil as many forest trees. 

The life histories of the several species are somewhat similar, differing 
fhiefly in that certain of them pass the winter in the moth stage, whereas the 
others hibernate as pup in the soil, either inclosed in thin, silken cocoons or 
aus naked pupz. The moths are about three-fourths of an inch long when at 
rest and resemble one another closely, having in general an ash gray color. 
They deposit circular - shaped 
pinkish eggs with a diameter of 
about one-fiftieth of an inch, in 
the scars of branches, particu 
larly in leaf scars, the eggs usu- 
ally being laid previous to the 
appearance of the leaves. The 
young larve hatch from these 
eggs and commence feeding upon 
the buds and expanding foliage 
and later attack the fruit as 
soon as it develops. Upon reach- 


ing maturity, certain species of Sn eit : z ae ee 
Fic. 88.—Two species of green fruitworms feeding 


larve are about 14 inches long, on foliage and young apples. 


yellowish green, with a slender, 

light-colored stripe down the middle of the back and a wider stripe along 
each side. At the conclusion of their feeding period they enter the soil and 
there construct the pupal cells, in which they transform successively to 
pup and moths. The pup are dark brown, a trifle over a half inch in length. 
and are to be found from 1 to 3 inches below the surface of the soil. 

An early application of arsenate of lead while the larve are small is the 
most practical method of control. This application may be made during the 
pink cluster-bud stage, with 2 pounds of the powder or 4 pounds of the paste 
to 50 gallons of water or fungicide. If no spray is applied until the fruit has 
set, the worms will have developed to such a size that only very strong doses 
of the arsenical will be of value, and in any event much of the fruit will be 
damaged before the poison will take effect. 


RED-BANDED LEAF-ROLLER.” 


During the harvest orchardists sometimes note apples injured by an insect 
that has eaten out small, shallow, somewhat irregular patches just through the 
skin (fig. 39), particularly where a leaf has been in contact with the fruit. 
Injury of this nature may be due to the small, active caterpillar of the red- 
banded leaf-roller, which is known to be quite widely distributed in the United 
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States, occurring rather generally over the East and having also been reported 
from Californian and Texas. It is a very general feeder, attacking deciduous 


fruits. truck crops, flowers, shrubs. trees, etc., but only occasionally are its in- 
juries to the apple very important, 
us during seasons of unusual abund- 
ance, or in orchards insufficiently 
sprayed. 

The insect hibernates in the pupa 
stage, the pupa being less than half 
an inch in length and brownish in 
color. The moth emerges early in 
the spring and deposits its yellowish 
eggs in flat masses (fig. 40) on the 
twigs of the apple and other food 
plants. The moth is brownish with 
a wing expanse slightly over half an 
inch. Across the forewing of the 
female there is a_ relatively large 
dark red band. The full-grown 
Fig. 39.—Injury to apple by red-banded steadier gaat ecallragapligs: 

leaf-roller. ; a 
three generations are thought to 
occur cach year in the vicinity of Washington and probably only two farther 
north. 

The usual orchard spraying schedule as recommended for the codling moth 

(p. 6) should hold this insect well in check. 


SERPENTINE FRUIT-MINER.” 


The larve of this minute moth make long, narrow, winding mines or trails 
just under the skin of the apple (fig. 41), greatly disfiguring it and lessening its 
keeping qualities. Thus far this insect, which has been called the serpentine 
fruit-miner, has not been sufficiently abundant to be the cause of much injury, 
though it is the subject of some inquiry, because of the unusual appearance of 
the injured fruit. Only recently has the adult been obtained and the exact 
identity of the miner determined. It is doubtless a native species and has been 
reported from Delaware, New York, Illinois, Oregon, and the Ozark Mountain 
regions. It apparently feeds only on the apple, 
though related species are miners on the twigs and 
branches of various plants. Little is known con- 
cerning its life history and habits, though it is sup- 
posed to winter in the larva stage. No experiments 
have been reported on methods of control of this 
species, as it has not been sufficiently important to 
necessitate enreful study. 


ROSY APHIS.” 


The rosy aphis, a small, sucking insect, is un- 
questionably at the present time the most injurious 
of the plant-lice attacking the foliage and fruit 
of the apple. It causes annually an important F!- 40—Egg mass of reé- 

nite 6 A ‘ 7 banded leaf-roller. 

loss. This aphis curls the foliage, especially 
that surrounding the fruit (fig. 42), and also attacks the fruit stems and the 
fruit. The latter often becomes dwarfed and distorted, resulting in the so 


1 Marmara pomonella Busck,. ? Anuraphis roseus Baker. 
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On young trees the aphids often feed upon the 


twisted, sometimes making a complete 


loop. The rosy aphis is believed to have been introduced from Europe and is 


now commonly found in prac 
tically all of the apple districts 
of the United States. The only 
known food plants are the apple 
and its alternate summer hosts, 
the plantains. 

The winter is passed in the egg 
stage on the tree, and the so- 
called stem mothers begin to 
hatch about the time the buds 
burst and immediately settle 
upon the unfolding leaves. Sev- 
eral generations of the rosy 
aphis are produced on the apple 
and these feed upon the foliage 
and fruit as soon as it is formed, 
causing the leaves to become 
curled and deformed, soth 
winged and wingless individu- 


Fie. 





41.—Work of the serpentine fruit-miner 


als are produced, the former migrating when mature to the plantains. The 


wingless viviparous® female is rosy 


and is covered with a powdery bloom. 


brown, becoming purplish with age. 
The spring migrant is brownish green 


with black head and thorax and transparent wings. The abdomen has a large 


black patch on the center of the back 


Fic. 42.—Work of rosy apple aphis on 
fruit and foliage of the apple. 


added about 2 


pounds of soap previously dissolved in hot water. 


and the appendages are partly black 
and partly yellowish brown. In the 
fall, migrants develop on the plantains 
and these return to the apple and pro- 
duce sexual females, which deposit the 
overwintering eggs, usually on the 
twigs or in the axil of the buds and 
occasionally on the larger limbs or in 
the bark crevices. When first deposited 
the eggs are pale green, changing later 
to a glossy black. 

On account of its leaf-curling habits 
the rosy aphis is difficult to control. 
Best results can be obtained if a spray 
application is made in the spring period 
when the aphids are clustered on the 
green tips of the swelling buds. 
Where this aphid is usually trouble- 
some the trees should be very thor- 
oughly sprayed at this time with a con- 
tact insecticide, preferably 40 per cent 
nicotine sulphate at the rate of 
three-eighths of a pint to 50 gal- 
lons of water, to which should be 
If the San 


Jose or other scale insects requiring a dormant treatment are present, the 


orchardist may delay spraying for them 


until the proper time to treat the apple 





* Viviparous females are those that bring 
hatching within the body of the parent. 


forth young alive, the eggs developing and 
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aphids and, if the nicotine sulphate is added to the lime-sulphur spray, there will 
be no necessity for making separate applications against scale insects and apple 
aphids. This combination treatment, popularly known as the “delayed dor- 
mant,” consists of three-eighths of a pint of 40 per cent nicotine sulphate and 
about 63 gallons of concentrated lime-sulphur (32° Baumé), with sufficient water 
to make a total of 50 gallons. Soap should not be added to any solution con- 
taining lime-sulphur solution. This spray should be applied when the bud tips 
show green and completed by the time the leaf tips have begun to separate, 
Orchardists with considerable acreage to treat, and planning to make the 
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Fic. 43.—Apples injured and stunted by rosy apple aphis. Commonly called “ aphis 
apples,” 


“delayed dormant” application, should be sure to have adequate equip- 
ment to accomplish the work before the foliage expands to any appreciable 
extent. 

GREEN APPLE APHIS.” 


The green apple aphis hatches from overwintering eggs in the spring about 
the same time as the rosy aphis, but unlike the latter feeds during the entire 
season upon the apple. It is often injurious to bearing orchards, but is much 
more serious aS a nursery pest and in young orchards, sucking sap from the 
tender shoots and leaves (fig. 44), the latter becoming much curled, the attack 
materially checking the growth, especially during periods of drought. This 
insect secretes a large amount of honeydew on which ants feed; these often 
are quite abundant and are mistaken for the real depredator. A black fungus 
grows on the honeydew, giving the foliage and shoots a sootlike appearance. 
The green apple aphis is widely disseminated throughout the United States, 
feeding principally on the apple, but it has also been recorded upon the peat, 
wild crab, and white thorn. 


ee --;. OO 


13 Aphis pomi DeGeer., 





¥ 
eae 
Pe te 


The More Important Apple Insects. 25 


a 


The insect passes the winter in the egg stage, the eggs being laid on twigs 
and water sprouts. They are yellowish green when freshly laid, later changing 
to a glossy black. The so-called stem-mothers hatch from these eggs about 
‘the time the buds begin to burst. From 9 to 
17 generations are produced during the season, 
following which the sexual individuals appear 
and deposit the overwintering eggs. The wing- 
less viviparous female is of a uniform green 
color, darkening with age, frequently having a 
yellowish head. The winged viviparous female 
is of a pea-green color, with head and thorax 
shiny black, wings transparent. and appendages 
more or less completely black. 

Thorough spraying of trees as the buds are 
bursting in the spring (delayed dormant treat- 
ment) as described for the rosy aphis (pp. 23-24) 
will be of much value in controlling this species. 
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$y midsummer, however, the 
aphids may become abundant 


= ; Fic. 44.—Green apple aphis on 
again and in the case of 


apple foliage. 
young orchards do consider- 


able damage in checking tree growth. It is a question of 
judgment on the part of the orchardist whether or not to 
spray, in view of the only partial effectiveness of treat 
ments due to the curled and rolled-up leaves. If the in- 
jury is pronounced, spraying with the 40 per cent nicotine 
sulphate and soapy water spray is probably advisable, 
eare being taken to apply the liquid thoroughly and with 
force. 
APPLE-GRAIN APHIS." 


Fruit growers are often unnecessarily alarmed early in 
wx 48. — faaiels: the spring upon finding the swollen apple buds covered 
uals of apple- with small, light-greenish aphids 
grain aphis clus- (fig. 45) awaiting an opportunity to 
tered on swollen feed upon the first succulent leaf 
oo. bud. En- tissue that appears. Later when the 
: tree is in bloom. the same aphids 
may appear in hordes in the blossoms, often 15 or 20 in- 
dividuals to a single flower. This is usually the apple- 
grain aphis, which, even when abundant, is believed to 
cause no important injury, since it leaves the apple shortly 
after the blooming period, migrating to grains and grasses, 
on which it passes the summer, 
The apple-grain aphis, or “apple bud aphis,’ 
sometimes called, is quite widely distributed throughout 
the United States. It passes the winter in the egg stage. : 
The eggs (fig. 46), which are laid in crevices of the bark hig er —_ 
\ on twig. En- 
or on the twigs, are pale green when first deposited, later larged. 
changing to a glossy black. Some of the eggs hatch pre- 
maturely during warm days in winter and are destroyed, but the majority 
tlo not hatch until the buds commence to swell. Several generations are pro- 
(duced by the time the apple blooms have fallen, at which time the aphids migrate 
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Fic. 46.—Eggs of 
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* Rhopalosiphum prunifoliae Fitch. 
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to grains and grasses, as described. The wingless viviparous female is pale 
green in color, darkening with age, and on its back are commonly found three 
longitudinal stripes of darker green, The appendages are marked with black 
near the tips. The winged viviparous female is greenish, with a glossy black 
head and thorax and with each side of the abdomen marked with a row of black 
dots and a small black patch near the base of each cornicle. The wings arp 
transparent and the appendages are more or less completely black. In the fall 
migrants develop on the grains. and these return to the apple and produce the 
egg-laying females, After mat. 
ing with the winged males the 
sexual females deposit — their 
overwintering eggs. 

If the apple-grain aphis is the 
only species present, it will 
cause but slight injury to the 
apple, and special cortrol meas. 
ures will not be required. In 
many instances, however, some 
of the other common and mor 
injurious apple aphids are at 
work, in which event spraying 
with nicotine sulphate, as ree. 
ommended for the rosy aphis 
(p. 23), will be desirable and 
will kill the plant-lice present, 
regardless of the species. 


ROSE LEAFHOPPER.* 


During midsummer and early 
fall the lower apple foliage is 
often more or less stippled or 
mottled with white (fig. 47). 
An examination of such leaves 
will usually reveal on the lower 
surface many small, active in 
sects, the so-called rose leaf- 
hopper (fig. 48). During recent’ years injuries by this pest have attracted 
increasing attention in certain commercial orchards. Leaves seriously it- 
fested by this hopper are unable to function properly and in extreme cases 
fall to the ground, interfering with the proper development of fruit buds ani 
fruit. The leaves are not curled by this species, such injury being caused by the 
apple leafhopper (p. 27). 

The rose leafhopper is believed to have been introduced from Europe, per 
lips on nursery stock, and is now widely distributed throughout the Unite 
States. Among its food plants, in addition to the rose and apple, are our cole 
mon deciduous fruits; the grape, raspberry, currant, gooseberry, and blackberry; 
the elm, oak, etc. Rosaceous plants, however, are preferred. 

The rose leafhopper passes the winter in the egg stage. The winter eggs are 
deposited beneath the bark of the apple and other plants, especially the ros 
where available, producing small, blister-like spots, slightly crescentic in outline 
The egg is elongate, about one-fortieth of an inch in length, and at the time of 
deposition is transparent, changing toward the close of its incubation to yer 
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Fic. 47.—Apple leaf showing mottled appearance 
due to rose leafhopper. 


4% Empoa rosac Linnaeus, 
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Jowish white. The young or nymphs hatch in the spring, usually from three to 
four weeks earlier than the apple leafhopper, and immediately begin their 
attack upon the foliage. They are full grown dur- 
ing early summer, at which time they are yellowish 
green and about one-eighth of an inch in length. 
After feeding on the folinge for several weeks the 
adults deposit eggs in the veins of the leaves. 
The second generation hatches from these eggs and 
the nymphs coutinue to feed upon the foliage. It is 
the work of this brood which as a rule is most con- 
spicuous during late summer. The second brood of 
adults deposits the overwintering eggs in the bark 
of the apple, rose, etc., as previously mentioned. 
For the control of the rose leafhopper 40 per Fic. 48.—Rose leafhoppers 
cent nicotine sulphate should be used at the rate om ee 


of 1 part to 1,200 or 1,500 parts of water. If other grades of nicotine compounds 


are employed, care should be taken that 
the diluted spray has an equivalent 
strength, namely, about 0.03 per cent of 
actual nicotine. Fish-oil or laundry soap 
should be added at the rate of 2 to 3 
pounds to each 50 gallons of water. The 
spraying should be directed against the 
first-brood nymphs on the under surface 
of the lower leaves, which will requ‘re 
careful and thorough spraying. One ap- 
plication should so reduce the “ hoppers ” 
that further spraying will not be neces- 
sary. The treatment should be made 
when the first-brood nymphs are present 
in maximum numbers, and preferably in 
the first to third stages, which as a rule 
will be 3 to 4 weeks earlier than the first 
spray for the apple leafhopper. If spray- 
ing for the first brood has been nezlected 
and the second brood requires treatment, 
use 40 per cent nicotine sulphate as de- 
scribed above, timing the application 
when the nymphs are present in maxi- 
mum numbers. 


APPLE LEAFHOPPER.” 


The apple leafhopper much resembles 
in size and general appearance the rose 
leafhopper (p. 26), though its injuries 
are quite different. This form attacks 
principally the tender terminal leaves, 

Fic. 49.—Apple leaves curled by apple causing them to become reduced in size, 
leafhopper. curled, and misshapen (fig. 49). The 

effect of feeding by the insects even- 

tually causes the tips of the leaves to dry up and turn brown. This injury 
is often important on young orchard trees and on nursery stock, The 


%* Empocsca mali LeBaron. 
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apple leafhopper is widely disseminated throughout the United States, attack. 
ing numerous plants, including most deciduous fruits, as well as shade trees, 
grasses, cereals, truck crops, and the like. 

The insect hibernates in the adult stage (fig. 50) beneath fallen leaves or 
other convenient shelter in the orchard or near by. It is pale green, about 
one-eighth of an inch in length, and on the thorax are two pearly white, longi- 
tudinal lines, connected by a transverse line forming the letter H. As the 
weather becomes warm in the spring the adults leave their hibernating quar- 
ters and make their way to the underside of the terminal leaves, where they 
commence feeding. Later the eggs are inserted beneath the lower epidermis 
of the leaf and in due time give rise to the nymphs. The latter are principally 
responsible for the curled and deformed condition of the foliage. 

Three generations are produced each year in the Mid- 
dle Atlantic States. the adults of the last one hibernat- 
ing as described. The eggs are very minute, cylindrical, 
about one-thirtieth of an inch in length, transparent when 
first deposited, changing later to a pale yellow. In size 
the nymphs vary according to age and in general have a 
yellowish-green color. The adults are very active and 
when disturbed can readily dart from one limb to another 
or fly to near-by trees. 

The apple leafhopper, like the rose leafhopper, can best 
be controlled by a nicotine spray, as 40 per cent nicotine 
sulphate, at the rate of 1 part to 1,200 or 1.500 parts of 
soapy water. The spraying should be done against the 
first-brood nymphs, special attention being given. to cover- 
ing the lower surface of the leaves, and the application 
made when the insects are mostly in the third nymphal 
stage. This can be determined by frequent examinations 

of the insects on the leaves. Since lime-sulphur is fre- 
Ya taceeeu nes quently used as a summer spray, the nicotine sulphate 

Enlarged. may be combined with it, omitting, however, the soap. 

Arsenate of lead, if desired, may be added to this combi- 

nation and thus at the same time effect the control of chewing insects as well as 
of fungous diseases, 


BUD MOTH.” 


The little, brownish, overwintering caterpillars of this species are about 
half-grown when the apple buds begin to swell in the spring and are ready to 
gnaw into the buds when these open. Later they feed upon the expanding 
foliage (fig. 51, B), but the injury is usually greatest to fruit buds, which are 
frequently devoured to such an extent as to destroy the prospects of a crop. As 
mentioned later, injury of a different nature is caused during the summer and 
arly fall by the new generation of larve, but this damage is not so serious as 
that produced by the overwintering caterpillars. Nursery stock is sometimes 
seriously injured and the pest often is accidentally distributed through the 
sale of the infested trees. 

The bud moth was introduced into this country from Europe and easily ranks 
as the most important of the apple bud-infesting insects. It is essentially @ 
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out 
r to 
ling 
are 
AS 
and 
3 as Fig. 51.—Bud moth: A, Twig with winter cocoon or hibernaculum in crotch 
mes at a; B, spring feeding of larva in expanding leaves; C, later stage of in- 
the fested leaves, showing dead, rolled leaves; D, larval nests in rolled leaves, 
a deserted one at b and a new ene at c; FE, feeding areas and larva on a leaf ; 
Fr, mature larva; @, H, pupal cocoons at d and e; I, pupa; J, K, bud moth 
adults ; L, eggs on underside of leaf, enlarged; M, two leaves showing sum- 
lv a mer feeding of larva ; f, appearance on upper surface; g, web-covered feeding 
i area on under surface in which is partly concealed a tube of silk and frass ; 
V, a common condition where two leaves are webbed together, one leaf being 
dead and detached from its base; 0, P, diagrams of larva showing arrange- 
ment of tubercles and hairs, enlarged. 
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-horthern species, being found chiefly in the upper tier of States from coast-to 
coast, but is perhaps most numerous in the New England States, where it fre 
quently causes a considerable loss, particularly in unsprayed or poorly cared for 
orchards, The apple is its principal host, but it will also attack pear, quince, 
peach, cherry, plum, prune, blackberry, laurel, oak 
and other plants. % 
The bud moth, as above mentioned, passes the wip- 
ter as a half-grown, dark-brown, black-headed larya, 
within a small silken case, known as a hibernaculum 
(fig. 51, A). This is composed of silk, reinforced by 
small bits of bark or leaves, and is attached to an 
apple twig. As soon as the bud scales commence to 
separate in the spring the larve begin feeding and 
continue to work on the expanding foliage and flower 
parts, usually webbing these more or less together by 
means of silken strands so as to form a_ protective 
covering. Sone of the caterpillars continue their bur- 
Fic. 52.—Holes in apple rows through the buds into the tender twig growth, 


made by bud moth jy 


: early summer the caterpillars reach maturity, 
larve during summer. 


when they are reddish brown, with a black head, 

and are about half an inch in length. Subsequently they transform to pupe 
within a curled leaf or several leaves sewed together. The pupa (fig. 51, I) 
is brownish and about five-sixteenths of an inch in length. The small ash-gray 
moths (fig. 51, J and K), having whitish bands across the 
forewings and a wing expanse of slightly more than half 
in inch, appear shortly afterwards and deposit very small, 
oval, practically transparent eggs (fig. 51, L), which hatch 
in a week or so following their deposition. The new 
generation of larve protect themselves with a covering 
of silk as they feed upon the foliage and often eat out 
shallow excavations through the skin of the fruit (fig. 
52), particularly where it comes in contact with a leaf. 
These small holes may sometimes be confused with the so- 
called “stings” (p. 4) made by the late broods of the 
codling moth. As fall approaches the larva builds a hiber- 
naculum, in which it spends the winter. 

Although it is somewhat diflicult to effect immediate 
control in orchards where this pest is numerous, thorough 
spraying, regularly practiced, will soon bring satisfactory 
results. The first application should be made as soon as 
the flower buds appear, and this should be followed by 
another application when the buds are in the pink cluster- 
bud stage, using in each instance 2 pounds of arsenate 
of lead powder or 4 pounds of the paste to 50 gallons of pyg 53.—Apple bud 
water or fungicide. After the pest has been well reduced infested with lesset 
in numbers, the regular orchard sprays, as applied for ud = moth larva 

. ‘ - Enlarged. 

apple scab, the plum curculio, and the codling moth, will 
ordinarily hold it in check. Where spraying is not so generally practiced, 3 
in nurseries or young orchards, it will often be feasible to examine the trees 
and remove the infested leaves or else crush with the hands the insects within 
the nests. E 
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LESSER BUD MOTH.” 


Although the lesser bud moth is reported as an apple pest of minor importance, 







it is quite possible that its depredations are more extensive than generally 
recognized, since it may be responsible for a part of the injury usually attributed 


to the bud moth (p. 28). The overwintering 
larve bore into the buds as they begin to swell 
in the spring (fig. 53) and often, like the bud 
moth, destroy the flowering parts, thereby re- 
ducing the size of the fruit crop. As the leaves 
begin to expand, the larvee tie them together 
with silken strands and feed within the inclosure 
thus formed. Another type of injury of much 
less importance is caused by the newly hatched 
larve mining in the leaves during midsummer 
(fig. 54). 

The lesser bud moth is of European origin and 
was probably accidentally introduced into this 
country on nursery stock. Its present distribu- 
tion covers the Northeastern and North-Central 
States. The pear is reported as its favorite 
food plant, but it has also been found on the 
upple, peach, plum, cherry, wild plum, and 
hawthorn, 

At the conclusion of the spring feeding period, 








Fie, 54.—Work of lesser bud 
moth larve on apple leaf 


the full-grown larvee, which are about three-eighths of an inch in length and 
of a brown to light green color. crawl to the tree trunk, where they spin 


cocoons beneath the bark scales or in crevices. 


The larve soon transform to 


pupe which measure about three-sixteenths of an inch in length and vary in 


the underside of 


The lesser bud 
by spraying the 


color at first from green to greenish brown. 
later changing to brown. The small moths (fig. 
55), which have a wing expanse of about half 
au inch, are streaked in appearance and have 
conspicuous black and white banded legs. They 
deposit their small, yellowish colored eggs on 
the foliage, and the larve, 
upon hatching, eat through the lower epidermis 
of the leaf and mine therein until the approach 
of cold weather, when they desert their mines 
and spin their winter hibernacula. 

moth can be well controlled 
dormant trees with concen- 
trated lime-sulphur solution, testing 32° Baumé, 
at the rate of 6 to 64 gallons, diluted with suffi 
cient water to make a total of 50 gallons—a 


Fic. 55.—Adult of the lesser bud = strength also effective against the San Jose 


moth resting on bark of pear 
tree. Enlarged. 


scale, blister mite, etc. If the orchardist does 


not wish to make the foregoing dormant treat- 
ment, two applications of arsenate of lead at the rate of 1 pound of the powder 
or 2 pounds of the paste to 50 gallons of water or fungicide may be substituted. 
The first of these applications should be made when the buds are swelling and 
the second as soon as the cluster buds have separated, commonly known as the 


pink cluster-bud stage. 


Chance i aarp cman tamil iamelelieeadiemecadeeeaaaelll 


* Recurvaria nanella Hiibner. 











Farmers’ Bulletin 1270. 


NEW YORK WEEVIL.” 


The large snout-beetle known as the New York weevil is more formidable in 
appearance than the plum and apple curculios, but is of less importance. Tt 
seldom attracts much attention, except locally during seasons of unusual 
nbundance. While known to occur in many fruit districts, its injuries have 
been confined mainly to parts of the South and the Mississippi Valley. The 
New York weevil feeds upon a wide variety of host plants, the more important 
including our common deciduous tree fruits, white and burr oak, hickory, ete, 

This weevil attacks the buds early in the spring and frequently eats into 


the twigs and tender shoots and cuts off the leaves. Occasionally young trees 
and nursery stock are quite seriously injured. 
Although the life history of this beetle has not been carefully investigated, 


it is known that the adults are active early in the spring and attack the buds 
as soon as they start to push out. The adult is a large snout-neetle, about 
five-eighths of an inch in length and of an ash gray color, 
with small, light dots on the wing covers (fig. 56). The 
eggs are deposited on burr oak and certain other trees and 
the resulting larvee live in the twigs. The larva is footless 
and light yellow, with yellowish brown head. 
As 2 means of combating this insect, jarring similar to 
Fic. 56.-—The New 
York weevil. En- 
larged. On small trees hand picking is advantageous if the number 
of trees is not too great. Probably a thorough application 
of Bordeaux mixture and arsenate of lead made as soon as the beetles ap 
pear would serve to repel or kill them before they seriously injure the buds. 


that done against the plum curculio is sometimes practiced, 


RED-LEGGED FLEA-BEETLE.” 


The red-legged flea-beetle every now and then appears suddenly in such num- 
bers as to cause much alarm among orchardists who have set out young fruit 
trees on newly cleared locust land or in the vicinity of recently cut-over locust 
timber. While these. sporadic attacks are often of a serious nature locally, 
they are fortunately of quite irregular occurrence. The beetles attack the buds 
early in the spring, resulting at times in the death of the trees. They also 
feed later upon the foliage and blossoms. The red-legged flea-beetle is found 
in Europe and the United States and is known to have a large number of host 
plants, the more important of which include the apple and other deciduous tree 
fruits, many small fruits, and such trees as locust, hazel, dogwood, ete. 

The life history of this insect has not been fully investigated, but it is known 
that it hibernates in the adult stage. The beetles are about one-tenth of an 
inch in length, oblong-oval, with wing covers usually of a polished bright blue 
and bright red legs. The larvee are supposed to live on the roots of locust. 

The buds of fruit trees should be sprayed with arsenate of lead at the rate of 
13 to 2 pounds of the powder or 3 to 4 pounds of the paste to 50 gallons of water 
or fungicide, and the application repeated if the beetles continue their attack. 
Bordeaux mixture (44-50) serves more or less as a repellent, and this, com- 
bined with arsenate of lead, is as satisfactory a spray as anything known at the 
present time. Asa supplementary control measure, the beetles should be jarred 
from the trees on sheets, as is sometimes done in the case of the plum curcullo, 


——— 


 Ithycerus noveboracensis Forster. 2” Crepidodera rufipes Linnaen 
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APPLE FLEA-BEETLES.” 


The so-called apple flea-beetles, in common with other flea-heetles, have 
strongly developed hind legs with which they are able to jump somewhat after 
the manner of fleas. Generally speaking, the two species here treated are 
not particularly destructive to bearing pple orchards, but young orchards and 
nurseries May sometimes be attacked so severely that special remedial meas- 
ures are desirable. The overwintering beetles begin their attack upon the 
foliage in late spring to early summer, and when abundant eat many small 
holes through the leaves, giving them a perforated appearance. The larve 
appear during midsummer and feed upon the seft leaf tissue, skeletonizing 
the foliage. 

The life histories of these insects have not been studied in detail. They pass 
the winter as bright. metallic green beetles, about one-sixteenth of an inch 
long. The eggs are vellowish, more or less elongate in outline, and are about 
one-twenty-fifth of an inch in length. The full-grown larve are generally black 
in color, about one-fourth of an inch long, and when grown pupate in fragile 
earthen cells just below the surface of the ground. Later the beetles issue 
and hibernate, there being but one generation annually. 

Since flea-hbeetles are chewing insects, they may be controlled by an applica- 
tion of arsenate of lead of the usual strength in water or fungicide, as lime- 
sulphur solution or Bordeaux mixture. The application should be made as 
soon as the beetles are discovered. Orchards and nurseries properly sprayed 
for other chewing insects will seldom require special treatment for this pest. 


SPRING CANKERWORM.” 


Cankerworms, also known is measuring worms, loopers, or spanworms, have 
long been known as defoliators of apple and certain shade trees. and during 
cankerworm years may cause very important injury, especially in orchards 
net usually plowed or sprayed. In common with many other insects, canker- 
worms have their periods of abundance, usually lasting 4 or 5 years, after 
which they practically disappear, due to the combined effects of parasites, cli- 
mate, etc. The damage is done by the larve feeding upon the foliage, which 
they consume, except the midribs and larger veins (fig. 57). By the close of 
the feeding period. orchards may be so defoliated that from a distance they 
uppear brown and scorched as if swept by fire (fig. 58). Cankerwornis are 
most often troublesome in neglected orchards and on unsprayed trees growing 
in sod around the home, and when ence established under such conditions may 
defoliate the trees several years in succession. 

The spring cankerworm is native to North America, occurring in Canada 
and the northern United States, ranging southward through the Mississ‘ppi 
Valley and westward to Kansas and Texas. It is present also in California. 
Its principal host plants are the apple and elm, although it also feeds on cherry, 
plum, prune, apricot, linden, ete. The winter is passed in the pupa stage (fig. 59) 
just below the surface of the ground. If the weather conditions are warm the 
moths will sometimes emerge as early as February, but, as a rule, emergence 
does not take place until early spring. The wings of the female moths are very 
much dwarfed and are useless for flying, and this necessitates their crawling 
up the trees in order to deposit their eggs. These are laid in patches along the 
trunk or larger limbs or in any convenient crevice. The females (fiz. 69) are 
grayish, with a dark stripe upon the back, and measure about five-sixteenths of 


2: Paleacrita vernata Feck, 


* Altica foliacca LeConte ; Altica punctipennis LeConte. 
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.—Work of the spring 
cankerworm 





lic, 58.—Apple tree defoliated by spring 
cankerworm., 





ig. 59.--Two views of pupa 
of spring cankerworm, En- 
larged. 


Fic, 61.—Eggs of spring canker- Fic. 60.—Female moths of the spring 
worm on bark. Enlarged. ecankerworm. Enlarged. 
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an inch in length. The male moth has dark gray forewings, which are crossed 
witb three dark bands. On the back of the abdomen of both the male and female 
are several rows of reddish spines by which this species may be distinguished 
from the fall cankerworm. The eggs (fig. 61) are considerably less than one 
thirty-second of an inch in length, oval in shape, and yellowish green, some- 
times showing a purplish iridescence. The young larve hatch about the time 
the foliage of the apple commences to appear and immediately start feeding. 
The growth is completed by late spring, when the larvze usually lower them- 
selves to the ground by means of a silken thread. The full-grown larva (fig. 


2) is slender, about an inch long, varying in color from yellowish brown to 
52) ler, about 21 h lon rying i lor f yell h | t 
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black. There are often three broken yellow stripes above the spiracles, a nar- 
row yellow stripe below the spiracles, and a broad greenish-yellow stripe along 
the lower surface, bordered on each side with black. ‘There are only two pairs 
of prolegs, Which necessitates the larvae looping as they crawl, after the manner 
of measuring worms. 

As already stated, orchards properly sprayed for the codling moth and leaf- 
eating insects are rarely if ever injured by cankerworms. Both the spring and 
fall cankerworms are controlled by 





thorough spraying of the trees with 
arsenate of lead at the usual strength, 





though if the caterpillars are half- 
grown or larger when the application 
is mude, the quantity of arsenate of 
lead should be increased. Trees may 
also be protected by means of bands 
of sticky material or bands of cotton 
batting (see pp. 84-85) placed around 
the trunk a month or two previous to 
the time the buds usually begin to 





swell. These barriers will keep the . " s ; 
Fic, 62.—Larve of the spring cankerwormn. 


females from crawling up the trees Enlarged 


to deposit eggs and will, if properly 

applied, prevent the young larv:e that may hatch below the bands from ascend- 
ing the trees. Thorough plowing and cultivation of the soil after the larve have 
pupated in late spring will be effective in destroying many of the insects while 
in this helpless stage. 


FALL CANKERWORM.” 


The caterpillars of the fall cankerworm, known also as loopers, measuring- 
“worms, or spanworms, attack the foliage of the apple in the manner de- 
scribed for the spring cankerworm, and the two species, along with certain 
other loopers, may often he present on the trees at the same time. The fall 





cankerworm is a more general feeder than the spring form, attacking, in addition 
to the principal pome and stone fruits (fig. 63), the hackberry, common hickory, 
linden, walnut, butternut, etc. It cceurs generally over the northeastern United 
States and in Canada, extending westward to the Central States. It is also 
present in California, attacking various deciduous fruits. 

The life history of the present species differs somewhat from that of the spring 
cankerworm in that the winter is passed chiefly in the egg stage, the eggs being 
deposited usually in the fall, though some eggs are laid in the spring by moths 
that emerge at this time. The dark gray eggs, which are arranged neatly side 


*3 Alsophila pometaria Harris. 
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Fic. 66.—Female moth of the fall canker- 
worm depositing eggs. Enlarged. 


Fic. 63.—Injury to cherry by 
fall cankerworm. 


Fic. 64.-—Egg mass 
of the fall ecanker- 


worm. Enlarged. Fic. 67.—Female moths of th 


fall cankerworm. Enlarged. 





Fig. 68.—Male moth . 65.—Fall cankerworm larva. 
of the fall canker- larged. 
worm. Enlarged. 
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py side in clusters of 100 to 400 upon apple twigs, as shown in figure 64, resemble 
tiny flowerpots. When full grown the larva is about 1 inch in length, slen- 
der, with three pairs of prolegs, which serve readily to distinguish it from 
the spring cankerworm, which has only two pairs. The larve (fig. 65) are 
usually dark greenish or blackish in color, the majority showing on each side 
a prominent, longitudinal stripe of light lemon yellow. Like the moth of the 
spring form, females of this species are wingless and must crawl up the trees 
in order to deposit eggs on the twigs (fig. 66). The female moths (fig. 67) are 
dark gray and about half an inch long. The males (fig. 68) resemble in size 
those of the spring cankerworm and have about the same wing expanse. Neither 
sex, however, has the two rows of spines on the back of the abdomen, as has 
the preceding species, 

The remedial measures indicated for the control of the spring cankerworm 
will be effective in combating the fall form. If bands of sticky material or 
cotton (see pp. 84-85) are usedythey should be applied in October and kept in good 
order by frequent examination. until the danger of injury is over in the spring. 


APPLE-TREE TENT CATERPILLAR.” 


The apple-tree tent caterpillar constructs the unsightly tents or webs, familiar 
objects in the spring in neglected orchards and in trees along fences, roadways, 
streams, ete. During caterpillar years considerable damage frequently results 
from defoliation to young orchards and trees not regularly sprayed. It is a 
native insect and occurs westward to the Rocky Mountains. On the Pacific 
slope it is replaced by other closely related forms. The favorite host plant of 
the tent caterpillar appears to be wild cherry, though it feeds freely upon apple, 
peach, plum, and other deciduous fruits, and upon various shade and forest trees. 

The tent caterpillar passes the winter in the egg stage. The eggs are laid on 
twigs in clusters of 300 to 400 (fig. 69), each egg mass being covered with a 
waterproof material. An individual egg is somewhat thimble-shaped and is 
about one twenty-fifth of an inch in length. The eggs hatch as the apple buds 
hevin to open or Somewhat earlier and the larvie are ready to attack the new 
leaves as Soon as they appear. Almost immediately after hatching the colony 
begins to form its silken nest or tent, usually in the crotch of the tree limbs, 
sometimes at or near the trunk°ef the tree. As the larvie grow, the tent is 
enlarged from time to time to accommodate the needs of the colony (fig. 70). 
When full grown, the caterpillars make their way to sheltered places for spin- 
ning their cocoons, in which the pupa stage is passed. The full-grown larva 
(fig. 71) is about 2 inches long, deep black with a white stripe along the back 
and blue and white spots on each side. The caterpillars are partially covered 
with yellowish hairs. The brownish pupa (fig. 72), which measures about 
three-fourths of an inch in length, is inclosed in a silken cocoon (fig. 72), 
loosely woven on the outs:de but tightly woven within, and, when freshly made, 
is more or less covered with a yellowish powder. The moths issue during mid- 
summer and soon thereafter deposit their characteristic overwintering egg 
masses. The moths are reddish-brown, the forewings having two transverse, 
oblique, whitish stripes (fig. 73 

Apple orchards regularly sprayed for other insects will rarely be seriously 
troubled by this insect. The arsenate of lead used in the pink cluster-bud spray 
will destroy the caterpillars before they have occasioned much damage. When- 
ever it is desirable to spray for the tent caterpillars alone, arsenate of lead is 
advised in water or fungicide, using the poison at the rate of 1 pound of the 





* Malacosoma americana Fabricius. 
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Fie. 69. — Two 
egg masses of 
the apple-tree 
tent caterpil- 
lar. 


Fic. 70.—Larve and nest of 
apple-tree tent caterpillar in 
wild cherry tree. 
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Fic. 72.—Cocoon (left) and pupa (right) 
of apple-tree tent caterpillar. IEn- 


larged, 


Fic. 71.—Larva of apple-tree 
tent caterpillar. Enlarged. 


Apple-tree tent caterpillar moths: Maile 
at left and female at right. 
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powder or 2 pounds of the paste to 50 gallons for the young caterpillars, but 
doubling the amount of poison in case the larve are one-third grown or over. It 
is quite practicable to destroy the nests and caterpillars by hand where these 
are not too numerous. During the work of pruning, lookout should be kept for 
the egg masses and these removed and destroyed. The destruction of wild- 
cherry trees in the vicinity of orchards will aid in keeping the pest reduced. 


FALL WEBWORM.* 


As the name indicates, the larvie of this species web together a considerable 
number of leaves and twigs into an unsightly nest (fig. 74), much in evidence 
in the late summer and early fall. Within the nest the larvee feed upon the 
leaves, as Well as any fruit which may be inclosed. This insect is not ordinarily 
un important apple pest, except in ep:demic years in neglected orchards or in 
young orchards to which arsenical sprays are not as a rule applied. It is a 
native species, widely distributed over the United States, and attacks a large 
variety of food plants, as the apple, pear, pecan, and various nut and shade 
trees. It is rather chronically injurious to shade trees. 

The winter is passed in the pupa stage concealed beneath trash on the ground 
or just under the surface of the soil or sometimes in crevices of the bark. 
The dark-brown pupa (fig. 75) is inclosed in a flimsy silken cocoon, into which 
hairs from the caterpillar are woven. The first brood of moths issue irregularly, 
but some larval webs are to be found within a few weeks after the foliage 
has pushed out. In the Middle and Southern States a second brood appears in 
late summer or fall, The moths (fig. 76) have a wing.expanse of about 14 
inches and are variable in color, some being pure white, while others ure 
white spotted with black and brown dots. The eggs (fig. 77). which are light 
yellow and globular, are deposited on both the upper and lower surfaces of the 
leaves in flat clusters, usually containing a few hundred eggs and are more or less 
covered with white hairs from the body of the female. Upon hatching, the 
caterpillars attack the terminal leaves of the branch and soon inclose a section 
within a silken web, enlarging it as more food is required. Feeding is con- 
tinued within this web until the larvie are nearly grown, when they frequently 
feed outside of the nest at night. <A full-grown caterpillar (fig. 78) is about 
1} inches long, with a broad, dark band along the back, the body being covered 
with long, whitish hairs, though there is « considerable variation in their color 
and appearance. 

This species yields readily to arsenicals of the strength usually employed 
und will require no attention in apple orchards receiving the proper spray 
applications for other chewing insects. 


RED-HUMPED APPLE CATERPILLAR” 


Ordinarily the red-humped apple caterpillar is one of the minor insect 
enemies of the apple, the injury consisting in the defoliation of individual 
branches or occasionally of young trees. The caterpillars feed in colonies at the 
ends of branches and are met with from midsummer until early fall, according 
to latitude. It is a native species, quite generally distributed throughout the 
United States, and, in addition to the apple, feeds upon the pear, cherry, plum, 
and prune, as well as certain other fruit, nut, and shade trees. As a rule 
it winters in the larva stage within a loosely constructed cocoon in some 
sheltered place on or near the ground (fig. 79, F). In the late spring or early 
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*> Hyphantria cunea Drury. 6 Schizura concinna Smith and Abbot. 
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Fie. 75.—Fall web 
worm pupa. En 
Fic. 74.—Nest or web of the fall web Jarged. 
worm. 


-Eggs of fall webworm. 
Greatly enlarged. 


Fic. 76.-— Moth of 
fall webworm de- 
positing eggs. En- 


larged. 


78.—-Fall webworm caterpillars. 
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lig. 79.—Red-humped apple caterpillar: A, Moth at rest on twig; B, moth 
with wings spread; C, apple leaf showing unhatched eggs at a, and young 
caterpillars feeding on lower epidermis at b; D, caterpillar nearly full grown ; 
EL, full-grown caterpillar ; F, cocoons on ground amongst grass and dead leaves, 
one cocoon cut open to show caterpillar within. 
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summer the larvee transiorm to pup, from which moths issue somewhat later, 
The parent moth is dark brown (fig. 79, B), with a wing expanse of about 
1j inches. The forewings are grayish hear the 

tips, merging into a dark brown near the body, 

The whitish, globular eggs (fig. 79, C) are de 

posited side by side in a cluster of 50 to 100 on 

the underside of the leaf. The young larye 

upon hatching are gregarious; they feed upon the 

lower leaf surface and eat out the soft paren. 

chyma (fig. 79, C). As they become older they 

feed along the edges of the leaf (fig. 79, FE), con- 

suming the leaf more or less completely. Upon 

attaining their full growth the larve construct 

cocoons for the winter in the North, wheveas in 

the South they spin very light cocoons in leaves 

or other convenient places, pupate, and finally 

transform to the adult stage, giving rise to a 

second generation, A full-grown larva (fig. 79 

E) is about 1} inches in length, with the hea 

coral red and a red hump on the fourth body 

segment. There are black and yellowish-whit 

Fic, 80..-Egg mass of yellow- lines along the body, while on the back are tw 
necked apple caterpillar. rows of blackish spines. When at rest the rea 

end of the body is elevated. 

The red-humped apple caterpillar will readily yield to arsenate of lead 
sprayed upon the infested trees. Where this insect has been more or less 
troublesome in past years, 2 lookout should be kept for its first appearance 
and the arsenical applied promptly. Scattering 
colonies, if not too numerous, can often be eco- 
nomically destroyed by hand. 


YELLOW-NECKED APPLE CATERPILLAR.” 


The yellow-necked apple caterpillar is very simi- 
lar in its habits and method of feeding to the red- 
humped apple caterpillar, the injury as a rule 
being confined to individual limbs, although some- 
times entire trees are defoliated, principally in 
young orchards. Ordinarily it does very little 
damage, except during occasional years. It is 
native to America and attracts attention princi- 
pally in the Central and Northern States. It 
feeds upon the apple, pear, cherry, quince, and 
inany nut and shade trees. 

The insect passes the winter in the ground near 
the surface of the soil as a naked, brownish, 
pupa slightly less than an inch in length. The 
moths appear in midsummer and deposit some 
25 to 100 eggs in flat masses (fig. 80) on the underside of the leaves. Th 
adult, which has a wing expanse of about 2 inches, is reddish brown, with 
the forewings crossed by three or four dark lines. The larvee feed in dense 


Fic. 81.—Yellow-necked appl 
caterpillars. 


7 Datana ministra Drury. 
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colonies, at first on the lower surface of the foliage, but later on the edges 
of the leaves. If disturbed. they are likely to cease feeding and erect their 
heads and rear ends in a characteristic attitude, as shown in figure 81. 
Upon reaching their full growth the caterpillars leave the 
trees and enter the soil, where they pupate for the winter, 
there being but one brood each year. The mature larva 
measures about 2 inches in length. The head is black and 
the sides are striped with black and yellow lines; the 
body is more or less covered with whitish hairs. 

When this species becomes troublesome on apple, it may 
be readily controlled by spraying the trees with arsenate 
of lead at the usual strength. Occasional colonies of the 
caterpillars found in the orchard can be shaken or brushed 
from the trees and killed on the ground. 


GIPSY MOTH. 


The gipsy moth in its area of distribution is often quite 
injurious to the apple. The larve when young eat small 
holes in the leaves, but later consume the ent:re leaf with 
the exception of the larger veins. This insect is notorious 
for its injuries to shade and forest trees in the New Eng- 
lund States, where large sums of money have been spent in 
restricting its further spread. It was accidenta!ly intro- 
duced from Europe into Massachusetts about 1869. It is 
still confined to the New England States, except for an out 
break recently found in New Jersey. The caterpillars 
attack a very large variety of plants, including various 


Fic. 82. Gipsy moth 
caterpillar, 


deciduous fruits, but, as ubove mentioned, are especially destructive to forest 
and shade trees. 

During the winter season the gipsy moth is in the egg stage, the eggs being 
laid in more or less flat masses, containing from 400 to 500 eggs and covered 
by hairs from the body of the female. These masses are placed frequently at 
the base of trees, under stone walls, or on wooden fences, the moth apparently 


not being particular, except to find a somewhat protected location. The cater- 





Fic. 83.—Male gipsy moth Fig. 84.—Female gipsy moth. 


pillars are hatching in the spring by the time the apple buds begin to show 
sreen, und as the leaves expand these are fed upon until the caterpillars com- 
plete their growth. The mature larva is about 2 inches in length, with char- 
acteristic markings on the back which consist of five pairs of blue tubercles 
followed by six pairs that are reddish in color. Between these markings is a 
thin yellow stripe, and the body is well clothed with black hairs (fig.- 82). 





* Porthetria dispar Linnaeus, 
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The pupa measures about an inch in length and is of a dark brown color, 
The moths emerge during midsummer and deposit the overwintering eggs 
there being but one brood of caterpillars each year. 


The extended wings 
of the male moth measure about 14 inches from tip to tip, are light brown, 


and crossed with four irregular, dark lines (fig. 883). The female (fig. 84) ig 
somewhat larger and is unable to fly. Its wings are whitish with dark lines 
on the forewings as in the male moth. 

Orchardists can reduce the infestation to a considerable extent by examining 
their trees and surrounding fences for the egg masses during the winter and 
treating them with crude coal-tar creosote, to which should be added a small 
quantity of lampblack to serve as a marker. The trees should also be sprayed 
“us soon as the leaves are large enough to take an application of poison. Sinee 
the gipsy-moth caterpillars are quite resistant to arsenical poisons, it is neces. 
sary to use 3 or 4 pounds of the arsenate of lead powder, or double this amount 
of the paste, to each 50 gallons of water or fungicide, and this strength is effec. 
tive only during the very early season, when the larve are young. 


BROWN-TAIL MOTH.” 


Karly in the spring, as the leaves are pushing out, the small larve of the 
brown-tail moth emerge from their winter nests and attack the foliage. 
Somewhat later in the spring they also feed upon the blossoms (fig. 85). When 
abundant they defoliate the trees more or less completely. The insect occurs 
rather generally over the New England States and extends into Canada. While 
not now especially destructive, it has in recent years been a pest of importance 
and may reappear in destructive numbers at any time. The brown-tail moth is 
a native of Europe and is thought to have gained entrance into this country about 
1890 or a few years later. The apple is one of its favorite food plants, as is also 
the pear, but it is preeminently an enemy of shade and forest trees, except conifers, 

The insects winter as very small caterpillars in tough silken nests composed 
of partly skeletonized leaves, securely webbed together (fig. 86). With the 
approach of warm weather the caterpillars emerge from their winter nests to 
attack the developing foliage. They continue feeding until early summer, when 
they become full grown, and spin very light cocoons. frequently in a leaf or 
amongst trash near the trees. 


The full-grown larva is about 14 inches long and 
dark brown to black. 


The body is covered with reddish brown hairs and on each 
side is a row of white tufts, with two bright red tubercles near the posterior 
end of the body. The larve transform into dark brown pup about three 
quarters of an inch in length and later the adults or moths appear. The adults 
(fig. 87) have white wings which expand about 14 inches. The abdomen is 
tipped with a tuft of brown hairs, more noticeable in the female than in the 
male, which gives the insect its common name. The globular eggs are deposited 
on the underside of the terminal leaves, in ¢lusters of from 100 to 300 eggs, the 
entire mass being covered with brownish hairs from the abdomen of the female 
The eggs hatch in the latter part of summer and the young larvze feed upon 
leaves for a time and later construct their winter nests on the terminal twigs, 
often quite conspicuous during winter (fig. 88). In figure 89 is shown a nest 
attached to apples. 

There are two principal means of protecting trees from the ravages of the 
brown-tail moth. The first is to spray the trees, just as the larve are hatching, 
with arsenate of lead at the rate of 2 pounds of the powder or 4 pounds of the 
paste to each 50 gallons of water or fungicide. Particular attention should be 
given to applying the poison to the tips of all the branches, since the catet 


“ Fuproctis chrysorrheea Linnaeus, 
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Brown-tail moth caterpillars devouring 
apple foliage and blossoms. 


Nests of the brown-tail moth on apple 


tree, 


Fie. 86.—Two nests of the 
brown-tail moth. 


87.—Brown-tail moth: Male above, 


female below. 





Fic, 


89.—Nest of brown-tail moth at- 
tached to apples. 
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pillars feed on the terminal leaves. The second or supplementary means of 
control is to remove and burn during the winter all of the brown-tail nests foung 
on the trees, If the caterpillars’ nests have not been destroyed during the 
winter or by the time the new foliage appears, the arsenate of lead treatment 
should be made promptly as described. 


WHITE-MARKED TUSSOCK MOTH.” 


During some years the white-marked tussock moth is of considerable impor. 
tunce by reason of its injuries to the apple, and at these times it is usually 


abundant on shade trees in the same region, Its injury consists in eating the 
foliage, though it has been known to do material damage by eating holes in the 
green fruit (fig. 90). It is a native species occurring quite generally throughout 
the eastern portions of the United States and in Canada. The caterpillars feed 
upon a very large list of plants, including the apple, pear, and other deciduous 
fruits, as well as a large number of shade trees. They are likely to be met 
with any year in orchards, but only occasionally do they cause serious damage, 

The winter is passed as eggs, which are deposited in clusters containing from 
a few to several hundred and are protected by a white, frothlike substan 
(fig. 91). An individual egg is roundish and light cream-colored and the masses 
ure placed upon the trunk, in crotches of limbs, and other places, usually upon 
the cocoon from which the female moth has emerged. The female moth (fig. 91) 
is light gray, with mere rudiments of wings, whereas the male has well-developed 
wings and is grayish, the forewings being crossed by irregular dark bands, with 
a white spot near the tip of the outer edge (fig. 92). The larve hatch in the 
spring after the foliage has appeared and with a few weeks of feeding attain 
full growth and seek a place upon the tree or on some near-by object to spin thelr 
cocoons preparatory to pupation. The larve are rather ornate, and when 
full grown measure about 13 inches long (fig. 93). The head is coral red, ant 
two protuberances of the same color occur on the rear end of the body. There 
ure also two conspicuous black plumes extending from the fore end and ome 
from the rear end of the body, on which are also found four pale yellowish 
tufts of hair. The pupe are brownish and are inclosed in the cocoon made of 
silk and hairs. Toward the northern part of its distribution there is only ong 
brood of larvee each year, but in the central and more southern States, depent- 
ing upon the latitude, there may be as many as three broods, 

There are two other species of tussock moths likely to be found in orchards 
in certain regions. The antique tussock moth.” of European origin, is present 
in the New England States and adjacent Canada, its general range of distribr 
tion, however, extending westward to the Pacific. The California tussotk 
moth * occurs only in California apparently, where it has done important injury 
to apples, cherries, and certain forest or shade trees. Both species can be Cok 
trolled by the means recommended for the white-marked tussock moth. 

The caterpillar of the tussock moth is quite resistant to arsenicals. but cal 
be controlled while young with a spray of arsenate of lead, using the powder 
at the rate of 2 pounds or the paste at the rate of 4 pounds to 50 gallons of water 
or fungicide. When the caterpillars are very abundant, much relief can be ®€ 
cured by searching out and creosoting the egg masses as for the gipsy moth 
(p. 44), or these can be removed and destroyed by burning. 

” Hemerocampa leucostigma Smith and Abbot. 


* Notolophus antiqua Linnaeus. 
Hemerocampa vetusta Boisduval. 
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Fic. 92.—Male white-marked tus- 
sock moth. Enlarged. 


LASSES 

upon 
g, 91) 
sloped 
, With 
in the 
attain 
1 thelr 
when 
d, aud 
There 
il one 
lowish 
ade of 
ly ong 
jepend- 


chards 
present 
istribu- 
russotk 

injury 
be ¢on 


put call 
powder 
f water 
1 be se 
y moth 
6, 91.—Female white-marked tussock Fic, 93.—White-marked tussock moth cat- 


meth depositing egg mass on silken co- erpillars. Enlarged, 
coon. Enlarged, 





48 Farmers’ Bulletin 1270. 


HICKORY TIGER MOTH.” 


This is another insect which sometimes attracts attention in 
erchards and young orchards not regularly sprayed with arsenicals. 


neglected 
The cater. 
pillars are gregarious (fig. 94) and, if not checked in the course of their feeg. 
img, may cause considerable defoliation of the trees. This insect, the hickory 
tiger moth, is well known in the New England States and is often found ag fay 


The hickory tiger moth. 





. 94.—Young caterpillars of 
hickory tiger moth. 





Cocoon of hickory Fic. 96.—Full grown larva of the 
tiger moth. hickory tiger moth, 


West as Montana and Missouri, attacking the apple, pear, quince, cherry, 
hickory, walnut, and many other trees. 

The hickory tiger moth hibernates in the pupa stage, usually in trash on the 
ground. Early in the summer the moths emerge and soon deposit their eggs @ 
the foliage in clusters containing from less than 100 to about 400. The roundish 
eggs are about one-thirty-fifth of an inch in diameter, bluish white when fres), 
but later becoming darker. The moths (fig. 95) have rather conspicuous mark 
ings, the forewings being mottled with small brownish dots, with three more 
less distinct rows of white dots, and having an expanse of approximately? 
inches. Upon hatching, the larve feed at first upon the surface of the foliag 
and later consume the entire leaf except the larger veins. The full-grown lary 
(fig. 96) is about 14 inches long and is covered with black and white hails 


83 Halisidota caryae Harris. 
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APPLE LEAF-CRUMPLER.” 


In the course of the winter pruning. fruit growers 
often notice a mass of leaves (fig. 98), sometimes in 


larva spends the winter. 








The cocoons (fig. 97) are made among the leaves or trash on the ground and the 
pupa stage is entered for the winter. There is only one generation of the cater- 
pillars each year, and they are not likely to be 
troublesome, except during occasional years, and more 


Orchards thoroughly sprayed with arsenicals will 
rarely require special treatment for the hickory tiger 
moth. When found in young orchards it may reaaily 
be controlled by the use of arsenate of lead at the 
usual strength, the spray application being made as 
soon as the insects are detected. If the caterpillars 
when discovered are one-third grown or over, an in- 
¢reased amount of poison should be used. 


considerable abundance, rather tightly tied to twigs. 
Upon tearing open such leaf 
found 2 considerable number of tough horn-shaped 


masses, there will be 


cases, made by the apple leaf-crumpler, in which the 
Although of minor impor- 
tance, this insect has occasionally become injurious, 
particularly in nurseries and young orchards. it is a 
native species, more or less common in the Northern 
and Central States, and feeds upon the apple, crab 
apple, quince, cherry, wild cherry, plum, wild plum. 
peach, pear, and perhaps other host plants. ‘ 

The winter is passed within the winter case as a half-grown caterpillar 
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Fic. 98.—Case in which 
apple leaf-crumpler 
caterpillar passes the 
winter. Enlarged. 


(fig 99), which becomes active in the spring as the buds begin to open. Later 
bunches of leaves are tied together, among which the caterpillars feed, occa- 
sionally attacking the fruit after it is set and sometimes the bark of the new 


wood. By late spring to early summer the 
caterpillars are full-grown and attach their 
cases, in which the pupa stage is passed, to the 
bark of the tree. <A full-grown larva is about 
three-fifths of an inch long. greenish brown, 
with a dark brown head. In due time the 
moths emerge and deposit their very minute 
eggs over the foliage of the host plant. The 


forewings of the moth are light brown with 


cherry, silver markings and the wing expanse is about 
three-fourths of an inch. The larve of the new 
on the brood feed upon the foliage until late fall, 
SES Ol when they attach their cases to the trees as de- 
undis) scribed. 
| fresh, rs Spraying with arsenate of lead at the rate of 
mari: a hh a ng a aon 1 pound of the powder or 2 pounds of the paste 
nore ot pcan iy eae ee" to 50 gallons of water or fungicide is an effec- 
ately 2 tive remedy for this insect. The application 
foliage should be given in the spring shortly after the leaves have begun to push out. 
» larva In commercial orchards which have received regular sprayings, the leaf-crump- 


» hain. 


——— 








“ Mineola indigenella Zeller. 
92300°—22———-4 





ler will rarely, if ever, require special treatment. 
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APPLE LEAF SKELETONIZER.” 


In the Mississippi Valley States the apple leaf skeletonizer is at times the 
cause of important injury to young orchards (fig. 100) and to nursery trees, 
The caterpillars feed on the upper side of the leaves, protected by a web of 
silken threads. They skeletonize the leaves, eating out the soft leaf tissue. 
the injury giving the foliage a brown, dry appearance. This insect is up. 
doubtedly native and occurs rather generally over the United States east of 
the Rocky Mountains. Its principal food plant is the apple, but occasionally jj 
attacks the quince and plum. 

It passes the winter in the pupa stage in cocoons among the fallen leaves, the 
moth appearing during the following May and June. This is a small, pur. 
plish brown insect, with two silvery gray bands across each forewing. The 
forewings have an expanse of nearly half an inch. The larva (fig. 101) is pal 
brownish or greenish, about half an inch long, with four shiny tubercles on the 
back behind the head. There are two broods of larvee each year, the first dw 
ing midsummer and the second in the fall, the last brood changing to pups 
with the. coming of cold weather. 

This insect will readily yield to thorough spraying of the foliage wit 
arsenate of lead at the usual strengths. 


APPLE LEAF-SEWER.” 


The presence in orchards of the apple leaf-sewer, sometimes called the appl 
leaf-folder, 1s indicated by the occurrence of leaves folded, as in figure 102, ofte 
exhibiting a somewhat scorched appearance and with the upper parenchyma o! 
the leaves more or less consumed. This insect only occasionally attracts atte 
tion, usually in unsprayed or neglected orchards or on young apple or nursery 
trees that do not receive arsenical sprays. It is a native insect and is confined 
principally to the eastern half of the United States and to certain districts of 
Canada. The apple appears to be the only plant upon which it subsists, thoug! 
it is probable that it feeds upon wild crabs and other plants related to the apple. 

The insect hibernates as a larva (fig. 108) within the folded leaves that have 
fallen to the ground. At this time it is about half an inch in length and light 
gray; the head is yellow with a somewhat darker thoracic shield, bearing a 
black spot on each s'de. In the spring the larvie change to brownish pupa, 
from which the moths issue. The adult, or moth (fig. 104), is white, with mark 
ings of brown. and the wing expanse is about three-fourths of an inch. The 
stuall, flat. oval, vellow eggs are placed on the foliage and are usually securely 
glued to the under surface of the leaf. Upon hatching, the larva spins a silkel 
web on the lower leaf surface, where it begins eating the parenchyma, gradually 
folding over as it grows a portion of the lower side of the leaf. After feeding 
awhile in this somewhat restricted area, it eats its way through the upper fis- 
sues and migrates to a near-by leaf, where it begins another web on the lower 
lenf surface and fastens together the opposite halves of the leaf. The leaves 
are folded in this way until the larva completes its growth, and thus a single 
caterpillar will often injure several leaves. The larva remains through the 
winter within the last leaf at:acked, in the fallen leaves on the ground. 

In orchards regularly sprayed for the codling moth this species will require 
ho specific treatment. Where for any reason special applications are necessary, 
arsenate of lead should be used at the usual strength for caterpillars of this 
character. The raking together and burning in early spring of fallen, infested 
leaves may also be advisable, if the insect is particularly abundant, 


* Conarsia hammondi Riley. * Ancylis nubeculana Clemens 
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CIGAR CASE-BEARER.” 


The cigar case-bearer is another species of minor importance, although it 
has oceasionally been reported as doing considerable damage to foliage (fig, 
105) in orchards that have been more or less neglected. It is primarily an 
apple and pear pest, but also attacks the quince, plum, cherry, and haw. It is 
thought to be a native species, feeding originally upon wild haws. Although 
reported principally from the North, it occurs in New Mexico and is likely to be 
found in most apple sections, since it 
is readily distributed on nursery stock, 

The cigar case-bearer hibernates as 
a half-grown larva within its case, 
which is attached to a branch of the 
tree. The caterpillars become active 
on the approach of spring and migrate 
to the opening buds, where they feed 
upon the expanding foliage and later 
eat the flower and fruit stems, us well 
as small holes into the young fruit 
itself. The black-headed, golden brown 
larve (figs. 106 and 107) quickly de- 
velop in size, which necessitates the en- 
larging of their winter cases, and later 
in the spring they construct new civar- 
shaped cases in which they continue 
to feed until early summer (fig. 108), 
Upon completing their growth they mi- 
grate to the branches. where they 
transform successively to light brown 
pups and small, gray moths (fig. 109), 
with heavily fringed wings, measuring 
about three-eighths of an inch from 
tip to tip. The eggs are very minute, 
yellow. and are usually located along 
the midrib of the lower surface of the 
leaves. Upon hatching the larve mine 
within the soft tissue of the leaves, 
and toward the approach of fall con- 
struct their winter cases, migrating 
in due time to the twigs, where the 
winter is passed. 

Well-cared-for orchards will rarely, if ever, suffer important injury from 
the cigar case-bearer, and even though it may become abundant it can be 
easily controlled by spraying with arsenate of lead at the usual strength. A 
eontact spray, as 10 per cent kerosene emulsion, or 40 per cent nicotine sulphate 
at the rate of one-half pint to 50 gallons of soapy water, may be employed in- 
stead of an arsenical. 


Fic, 105.—Apple leaves injured by cigar 
ease-hearer, 


PISTOL CASE-BEARER.* 


Another curious little insect closely related to the cigar case-bearer and 
which occasionally attracts the attention of the orchardist is known as the 
pistol case-bearer. This insect is usually of minor importance, except in more 
or less neglected orchards or during seasons of local outbreak, when it may 


* Coleophora fletcherclla Fernald, % Coleophora malivorella Riley. 
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Fic. 106.—Larva of 
cigar case- bearer. 
Enlarged. 


Fic. 107.—Larva of cigar case- 
bearer protruding from its case. 
Enlarged. 


—Larvie of the cigar case-bearer and Fic. 109.—Moths of cigar case- 
ir work on apple foliage. Enlarged. bearer emerging from pupal 


eases, 





Fig, 111.—Larva of 
pistol case-bearer. 
Enlarged. 


Fic. 110.—Pistol case-bearer and its work on 
apple foliage. 
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become prominent. It has about the same distribution as the cigar case-bearer 
and attacks essentially the same host 
plants. Although the larvie usually at. 
tack the fruit, the chief damage jg 
done to the flowering parts and foliage, 
This injury, however, to apple foliage 
is somewhat different from that caused 
by the cigar case-bearer, since the 
larve of this species do not mine the 
foliage, but, mstead, eat out irregular 
patches, thus often skeletonizing the 
leaves (fig. 110). 

The life history of the pistol case. 
bearer resembles in a general way that 
of the cigar case-bearer, the principal 
points of difference being that the 
orange-colored larva (fig. 111) does not 
spend a part of its life as a miner; no 
does it construct an entirely new case 
in place of its hibernaculum. Instead, 
the larva, as it grows, builds additions 
to its winter Case so as to accommodate 
its body. The adult is a small, light 
brown moth, with orange wings whic 
measure about half an inch from tip to 
tip. The eggs, which are deposited on 
the foliage, are very minute, reddish 

I’'ic. 112.—Mines of trumpet leaf-miner. brown, strongly ribbed, and suggest a 
miniature inverted teacup. 
The same suggestions given for the control of the cigar case-bearer are ap 
propriate for this species, 


TRUMPET LEAF-MINER.” 


The trumpet leaf-miner is another species of minor im- 
portance although the subject of occasional inquiry. Its 
injuries on different occasions have been of importance, 
and it has been perhaps more destructive than other re- 
lated leaf-miners. As the name suggests. the completed 
mines have somewhat the shape of a trumpet (fig. 112). 
When abundant, the injury may result in some defoliation 
of the trees, with consequent injury to fruit buds and fruit. 
It is thought to be native and doubtless fed originally 
upon crab-apple trees and wild haws, as it does at the 
present time. It occurs rather generally throughout the 
eastern half of the United States and Canada. 
The winter is passed in the larva stage within the 
mines in the fallen leaves (fig. 113), the mines being Fic. 113.—Larva of 
well lined with silk. The mature larva is about one-fifth > = geligate saul 
of an inch in length, flat, legless, with a pale green a ine vemaaill 
body and yellowish brown head. It enters the pupa stage Enlargeg. 
in the spring, and the moths are on the wing by the time 
the foliage is well out. The tiny moths have a wing expanse of about ole 
fourth inch, the forewings being brown with a somewhat purplish luster 


_ — Smt 


® Tischeria malifoliella Clemens. 
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The elliptical eggs are exceedingly minute, iridescent, of a greenish yellow 


tint. and are placed on the foliage. Upon hatching, the larvee immediately 

at. burrow into the upper surface of the leaf, eventually eating out the charac- 

is teristic trumpet-shaped mines. There are from two to four generations each 
ge, year, depending upon the locality. 

1 This insect can be destroyed in its mine by the use of contact sprays, such . 
sey] as 12 to 15 per cent kerosene emulsion or 40 per cent nicotine sulphate at the q 
the rate of one-half pint to 50 gallons of water, to which should be added 2 pounds i 
the of soap which has previously been dissolved with water. Plowing under P| 
ilar leaves prior to the blooming period of the apple should aid in its control by z 
the burying the overwintering insects, thus preventing the escape of the moths. : 
‘ie SPOTTED TENTIFORM LEAF-MINER.” B4 
that & The spotted tentiform leaf-miner also is of comparatively little importance, 

ipal but is occasionally the subject of inquiry from cbserving orchardists. As a 

the larva it Imukes a small mine on the lower surface of the leaf, but since it does 

Ee not devour all of the soft tissue, the mine appears spotted when viewed from 

hor 


above. Owing to the crumpling of the leaf, the mine bears some resemblance 
Case to a tent, and hence the rather fanciful common name. This insect, of Euro- 


rea, pein origin, is now distributed over most of the eastern part of the United 

‘Lous Stares, and has been reported as feeding upon the apple, quince, plum, wild 

late cherry, wild haws. and sweet-scented erab. 

light It passes the winter in the pupa stage within the mine on fallen leaves, 

hic! iy The meths emerge in the spring and deposit their minute eggs on the foliage. 

ip to The resulting caterpillars are about one-fifth of an inch in length and yvellow- 

“l on ish. The moths are very small, with brownish forewings on which are white 

Idish lines and spots. with a black spot at the tip of the wing. 

est a The suggestions given above for the control of the trumpet leaf-miner are 
applicable to the present species. 

e ap 


UNSPOTTED TENTIFORM LEAF-MINER.” 








The larva of the unspotted tentiform leaf-miner makes a tent-like mine (tig. 
114) on the underside of the leaf somewhat larger than that of the spotted 
tentiform leaf-miner and. unlike the latter, consumes all of the leaf tissue ex- 
cept the veinlets. It attacks, in addition to the apple, pear, crab apple, haw, 






plum, and wild cherry. Although sometimes abundant in orchards, it is of 
very minor importance. It is probably a native species, and is more common 
in the Northern and Middle States than elsewhere. 

The winter is passed in the pupa stage within a cococn made in the folded 









edge of a leaf (fig. 115). The pupa is about one-sixth of an inch long and yel- 
lowish brown, The small grayish moths issue in the spring and deposit on the 
foliage, usually on the lower surface, their very minute eggs, which are invis_ble 
to the naked eye. The footless larve soon hatch and eat their way into 
the inner leaf tissue, where they start their characteristic mines. The full- 












grown larva is about one-fourth of an inch long and greenish gray. Several 
generations are produced yearly, the last brood pupating during the late fall 
and passing the winter in this condition. 

Special remedial measures will seldom be necessary, but if such is the case 
the mest practical means of control is, perhaps, to destroy the overwintering 
pupe in the fallen leaves by plowing and disking the orchard in the early 
spring previous to the issuance of the adults. 
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* Lithocolletes blancardella Fabricius. \Ornie geminatella Packard. 
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Fic. 114.—Appearance of apple 
leaves infested with unspot- 
ted tentiform leaf-miner. 


Fic. 115.—Pupa of 
unspotted tenti- 
form leaf-miner. 
Enlarged. 


¢ mgt, 4 


mn 





"1G, 3.— Serpentine leaf-miner: A, Apple twig 


in fall, showing serpentine mines on leaves 
and new cocoons at a and a; B, winter twig, 
showing discolored cocoon at b: C, cocoon in 
spring with empty pupal skin projecting, en- 
larged; D, emerged moth resting on side of 
twig, enlarged; FEF, moth with wings spread, 
enlarged; F, mature caterpillar emerging 
from slit at end of its mine, enlarged; G, //,/, 
attitudes of the caterpillar when crawling, 
enlarged, 


lic. 117.—Apple bucculatrix: A, Cocoon 
and empty pupal case, enlarged; B, 
moth, enlarged; C, egg, enlarged; D, 
work of the apple bucculatrix on foliage. 
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SERPENTINE LEAF-MINER.* 


Fruit growers, particularly in the New England States, have frequently had 
their attention’ attracted to long serpentine mines on the upper surface of the 
leaves. These mines (fig. 116, A) are constructed by the so-called serpentine 
jeaf-miner, which is more an object of curiosity than of economic importance. 

The insect winters in the larva stage within a small brownish cocoon (fig. 
116. C), which is usually attached to a twig or in the crotch of limbs. In the 
spring the full-grown dark-green larve (fig. 116, G, H, I), measuring nearly 
one-eighth inch in length, transform to greenish pups, from which develop the 
small, dark purplish moths, with crimson, yellow-tufted heads (fig. 116, D, E). 
The eggs are very minute and are deposited on the foliage, giving rise to larvie 
which mine in the leaves in characteristic serpentine fashion. 

The insect is controlled by the same measures effective against the trumpet 
leaf-miner (p. 54). 

APPLE BUCCULATRIX.* 


In the course of the winter pruning the attention of the fruit grower is some- 
times attracted to the small, whitish, ribbed cocoons (fig. 117, A) of the apple 
hbueculatrix. These measure about one-fourth of an inch in length and are 
often built side by side, usually on the lower side of small branches and twigs. 
Although widely distributed from the Atlantic coast to the Rocky Mountains, 
it is seldom that this insect causes important injury, except perhaps in instances 
where the trees have been long neglected. The apple bucculatrix, or ribbed 
cocoon-maker of the apple, as it is sometimes called, is essentially an apple 
pest, but has also been recorded as feeding on docks, alfalfa, and certain grasses. 

The winter is passed as a pupa within the cocoon. Early in the spring, about 
the time the foliage begins to expand, the very small, delicate moths (fig. 117, B) 
commence to issue and deposit their minute, pale greenish eggs (fig. 117, C) on 
the lower side of the leaves. The moths are light brown, with heavily fringed 
wings. Which have an expanse of about one-tenth of an inch. Upon hatching the 
young larvee eat into the leaves and make small mines (fig. 117, D), somewhat less 
than an inch in length. They then desert the mines and construct on the surface 
if the leaves small flimsy cocoons in which they molt. After feeding upon the 
leaf surface for a few days they make a second cocoon for molting purposes 
after which they continue their surface feeding for a period of about a week. 
When the foliage is attacked by large numbers of the caterpillars it will hecome 
nore or less brown and shriveled. The full-grown larvie seek a place to build 
their cocoons, which may be constructed on the foliage, fruit, or twigs. In 
northern New England there is only one generation, but farther south two 
cenerations occur annually, the second brood of moths issuing during the latter 
part of the summer. The life history and habits of the second brood are similar 
to those described for the first brood. 

Orchards regularly sprayed for the more important apple insects will seldom 
require special treatment for this pest. The dormant spray treatment with 
lime-sulphur solution will aid in destroying the overwintering pupe. and the 
summer applications of lead arsenate will kill the larve that feed on the leaf 
surface. After pruning the trees the wood should be burned before spring. thus 
destroying the overwintering pupe. 





“Nepticula pomivorella Packard. * Bucculatric pomifoliella Clemens. 
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PALMERWORM.* 


If history repeats itself in the case of the palmerworm, fruit growers are py 
likely to encounter this insect in injurious numbers more than once in a fife 
time, since in the past outbreaks have occurred only at intervals of about @ 
years. The injury is caused by the small worms feeding on the foliage in ty 
open or within a few leaves or sometimes beneath the protection of a fold 
leaf edge. They sometimes skeletonize the foliage when abundant and ofte 
eat holes in the young fruit, resulting in a type of injury which miaiyv be mor 
or less confused with that caused by the green fruitworms (p. 21). In additig 
to attacking the fruit and foliage of the apple, the palmerworm has hoen » 
ported as feeding principally upon the foliage of pear. plum, cherry. and oak 

It has been reported chiefly from Ney 
York, the New England States, 
Canada, 


ani 


The palmerworm supposedly hil 


hates in the adult or moth ‘stage, Th 
moths are of a variable gray to brow 
color and measure about half an ind 
‘i ; across the expanded wings. Early 

g Fe : the spring, upon the appearance of th 


foliage, the moths deposit their ve 
small whitish eggs on the underside ; 
the leaves, and from these hatch ¢ 
destructive worms or. larv:r. Wher B 
| > 2S. pes full-grown the larvie are about half; 





inch in length and are usually of 
dark green color traversed by fou 


ae whitish stripes. the outer of which a 
broader than the inner. After feeding 
for a period of about a month, th 


larve transform to small brownis 





16 diete Sead Waiteeto’ ‘with: peer pup, which are secured to the leave 
leaf blister mite. by means of silken threads or ij 
some instances are to be found on tlh 
ground. Through further transformation the moths issue during midsummer 
but do not oviposit, so far as is known, until the following spring. There js 
thus only one generation annually. 

In common with many other leaf-feeding caterpillars, the palnerworm nal 
be controlled by means of a spray consisting of arsenate of lead powder 1 pound 
rr paste 2 pounds, to 50 gallons of water or fungicide, applied at the time « 
hatching. If the worms are not. discovered until partly grown, if may be neces § 
sary to use a stronger dosage, depending on their size. 


PEAR-LEAF BLISTER-MITE.” 


The pear-leaf blister-mite attacks the foliage of the apple and pear, produ 
ing minute greenish or reddish galls or blisters, which after a time turn brow), 
spotting the leaves with dead areas like certain forms of fungous attack (fig 
118). When the galls are abundant, there results considerable dead and it 
jured tissue, giving the leaves a brownish and shriveled appearance. Bail 
infested orchards have a distinctly yellowish cast, and later become brownish 
as the injured patches discolor. Injury to the foliage causes much of it 


“ Ypsolophus ligulellus Hiibner. 4 Briophyes pyri ‘Page nste ieee, 
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fall, with consequent damage to the tree znd fruit crop. The fruit itself is 
sometimes injured, as shown in figure 119. The pear is more generally infested 
by this species than the apple, and the service-herry and other host plants are 
also attacked. While not a pest of first-class importance to apple growers gen- 
erally, nevertheless its injuries in some localities must be provided against. 
Damage to the apple has been especially pronounced in New England, in por- 
tions of New York, and more recently in certain apple-growing districts in 
Washington. Recently apple leaves infested by this mite have come from Mis- 
sissippi. The pear-leaf blister-mite is of European origin and was probably 
introduced into this country many years ago on nursery stock. It is now 
widely distributed in the United States wherever pears are grown. 

The winter is passed in the adult stuge beneath the bud seales. The adults 
(fig. 120) are very. small, elongate, whitish, and measure about one one hundred 
and twenty-fifth of an inch in length. In 
the spring, when the leaves are unfolding. 


the mites enter through the lower epider 
mis, and their activities soon bring about 
the blisterlike galls in which they live and 
multiply. After reaching maturity. the 
ites desert the old galls, inake new ones, 
oduce a new generation. A sueces- 
sion of generations is thus developed each 
season up to the approach of cold weather, 
when the mites migrate to the bud scales, 
beneath which they hibernate. 

If it is necessary to spray the orchard 
for the San Jose seale, no special treat- 
ment for the pear-leaf blister-mite will be 
required. It is readily controlled by the 





use of commercial lime-sulphur (32 

Baumé) 64 gallons with water sufficient to  F'6. 119.—Injury to fruit by pear: 
mike a total of 50 gallons. as employed in tent DEEP SEE 

the control of the San Jose scale. If the application is for the mite only, a 
somewhat weaker spray will answer, using 54 gallons of the concentrate and 
sufficient water te make 50 gallons. The application may be made after the 
leaves have dropped in the fall. or in the spring before the buds have swollen to 
wny extent. Miscible oils and kerosene emulsion of standard dormant tree 
strenzths may also be used effectively 


RED SPIDER.“ 


The injury to the apple by the red spider results from the sucking out of plant 

Juices, giving the foliage an unhealthy, mottled appearance. If the attack is 

severe, the injury may be quite important, resulting in 

defoliation of the trees and interference with the proper 

development of the fruit and fruit buds. This mite is 

I'kely to be most troublesome during dry seasons, and in 

arid or semiarid regions it is a pest of importance. Its 

Fig, 120.—Adults of injuries, however, are often confused with those of the 

oe ee clover mite (p. 60). The red spider is widely dissemi- 

cei oe nated throughout the United States and attacks the apple 

and many other deciduous fruits, cultivated flowers, vines, 

truck crops, ete. It is preeminently a pest in greenhouses and requires constant 
Vigilance on the part of growers to keep it in check. 


“Tetranychus telarius Linnaeus, 
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The winter is passed in the adult stage beneath fallen leaves, weeds, and 
trash. The adult female (fig. 121) is about one-sixtieth of an inch long, varies 
in color from a russet green to almost black, but is usually dark red, and js 

generally marked with two large, dark spots on each side 
of the body. The male is smaller and is russet salmon, 
with the lateral spots less conspicuous than in the other 
sex. The eggs are globular and when freshly laid are 
clear, gradually turning opaque and later a dark straw 
color. The newly hatched mite is round, colorless, with 
six legs, and is about the same size as the minute egg, 
which is about one two hundred and fiftieth of an inch jp 
diameter. The mites spin a very fine web over the leaf 
and feed under this protection. There are several gen- 
erations during the season. 

Dusting the trees with a mixture of 50 per cent sulphur 
and 50 per cent hydrated lime is recommended for con- 
trolling the red spider. as is also spraying with summer. 
strength lime-sulphur wash. 


CLOVER MITE.” 


Fic. 121.—Female 
red spider. Greatly ; : 
enlavred very small, scarcely as large as a pinhead, reddish or 


The clover mite, known also as the brown mite. is 


brownish, and readily recognized under a hand lens 
by its unusually long front legs | / 
(fig. 122). In the Middle West " ¥ 
and the Eastern States this mite 
is of importance principally on 
eecount of its damage to clover 
and various grasses, its injuries 
to fruit trees not, as a rule, at- 
tracting attention except during 
periods of drought. It is, how- 
ever, sometimes complained of 
by householders. since during 
the fall the mites may enter 
dwellings, often in large num- 
bers, and become a decided nui- 
sance. Inthe more xrid sections 
of the country, particularly west 
of the Rocky Mountains, the 
clover mite becomes one cf the 
important orchard pests attack- 
ing most stone and pome fruits. 
Sadly infested foliage assumes 
a yellowish, sickly appearance 
due to the injuries of the mites, 
and by midsummer or early fall 
much of it may drop to the 
ground. In the East such injury 
is not uncommon to trees in 
sheltered locations and, in fact, Fic. 122.—Adult clover mite. Greatly enlarged. 
in orchards where conditions are 
favorable for the development of the mites. In warmer climates the clover mite 
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may hibernate on the trees either in the adult or egg stage. In northern locali- 
ties, Where the temperature is more severe, eggs are deposited by the mites in 
the fall on twigs around bud scales, crotches of limbs, ete., and thus the winter 
js passed. The eggs are small, globular, and reddish, often occurring in large 
numbers and attracting the attention of 
erchardists during pruning operations. 
With the pushing out of the foliage in 
the spring, the eggs hatch and the mites 
attack the leaves, producing several 
eenerations during the season. 

The eggs and hibernating adults of 
the clover mite on trees, as a rule, will be 
destroyed by a thorough spraying with 


lime-sulphur solution, using the con- Fie. 193.—The Giferentiat gracshooset 
3% 1eo.— e > al grass Br. 


99° Pp, 


centrate 32° Baumé during the dormant 
period at the rate of 63 gallons diluted with water to make 50 gallons, a 
strength which is also effective against the San Jose scale. For the control of 
the insect on trees in foliage, use freely a dust of finely divided sulphur and 
hydrated lime, half and half. If desired, the sulphur may be mixed with soapy 
water and sprayed on the plants, using sulphur at the rate of 10 pounds to 50 

gallons of water. Kerosene emulsion, 10 per 
cent strength, or fish-oil soap, 1 pound in 10 
gallons of water, are also effective as summer 
sprays. 

GRASSHOPPERS.* 


44 


Several species of grasshoppers, one of whieh 
is shown in figure 123, at times occasion injury 
to apple trees by feeding upon leaves (fig. 124) 
or chewing the bark. During periods of serious 
outbreak this injury may be very important, and 
prompt and energetic measures are necessary to 
prevent destruction of the trees, Grasshopper 
injury is rarely of importance in the Eastern 
States, except in orchards adjacent to meadows 
which have recently been cut. In the West, 
however, injury in connection with grasshop- 


+ 


J 
} : 
T 





per outbreaks may be much more important. 
-Most grasshoppers of importance to apple 
growers winter in the egg stage, the eggs being 
placed in podlike masses below the surface of 
the soil. The nymphs, or young insects, hatch 
in the spring and begin feeding on various kinds 
of plant growth. They mature during the sum- 
mer and lay their eggs in the fall along road- 

3 ways, headlands, meadows, ete. 

Fic. 124.—Apple tree defoliated : : ; 

by grasshoppers. In controlling grasshoppers the soil where 

the eggs are laid should be plowed or disked 

at any convenient time prior to the hatching period. A favorite means 

of combating grasshoppers at this time is to distribute here and there 


“Red-legged locust, Melanoplus femur-rubrum DeGeer. Lesser migratory locust, 
Melanoplus atlaxis Riley. Rocky Mountain or migratory locust, Melanoplus spretus 
Thomas. Differential locust, Mclanoplus differentialis Thomas. Carolina locust, Dis- 
sosteira carolina Linnaeus. Two-striped locust, Melanoplus bivittatus Scudder. 
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in the orchard bran-mash poisoned bait made according to the 
formula : 


Part 1. 
Paris green (or white arsenic) 
Bran 
Part 2. 
Lemons (pulp and rind finely chopped) fruits_. 
Molasses (low grade preferred) .....galion. 


Water gallons. 


Mix thoroughly the ingredients of part 1; next mix together the materials 
part 2, first adding to the water the lemon juice and the pulp and rind fing 
chopped, and finally the molasses. When ready to use, mix thoroughly th§ 
ingredients of parts 1 and 2 and add sufficient water to make a wet mash. Th 
mash should be thoroughly scattered broadcast early in the morning, preferabj 


when the soil is damp, at the rate of from 3 to 5 pounds to the acre. In ar 


regions the mash show 
be seattered along dam 
irrigation laterals, sip 
it quickly hurdens a 
when dry is not rea(j 
eaten by the insects, 

A further protectin 
may be afforded frit® 
trees by spraying withar 
senate of lead at the rat 
of 2 pounds of the por: 
der or 4 pounds of tl 
paste to each 50 gallow 
of water or fungicide 

A type of apparatus known as the hopperdozer, having shallow compartmens 
to hold kerosene, as shown in figure 125, is frequently used. This is dram 
through the orchard by a team, and the grasshoppers are killed when they ley 
into the pans containing the oil. 


lic. 125.—Hopperdozer for catching grasshoppers. 


SAN JOSE SCALE.” 


The San Jose scale, while a comparatively small and insignificant appearing i: 
sect, is, owing to its great powers of reproduction, a pest of first-class importane. 
Two or three decades ago it was the center of attention by orchardists an! 
others, and was the cause of losses amounting to many millions of dollar 
It is thought to have been introduced from China, and was first found inrthis 
country in San Jose, Calif., about 1870. Since its introduction. it has bee: 
distributed by means of nursery stock and othér agencies to practically i 
of the principal fruit districts of the United States. The development 
effective and economical sprays, especially lime-sulphur wash, has enable 
fruit growers satisfactorily to control the pest, and they now have full ct 
fidence in their ability to keep it reduced below injurious numbers. 

At the present time the insect throughout much of the fruit-growing regio& 
of the Central and Northern States is of much less importance as an orchatl 
pest than formerly, due apparently to several factors. Probably one of tl 
most important of these is the general use by orchardists of dilute lime-sulph 


* Aspidiotus perniciosus Comstock, 
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as 4 Summer spray, Which, observations and experiments have shown, is effec- 
tive in destroying many of the newly hatched insects, so that the trees 
are kept fairly well freed of the pest as an incident to the use of the wash for 
other purposes. The effectiveness of 
parasitic and predatory insect enemies 
in reducing the seale has also appar- 
ently been gradually increasing. In 
fact, the scale in certain orchards has 
become so reduced in numbers that it 
has been found feasible occasionally to 
omit the dormant treatment without 
undue increase of the insect. Such 
omission, however, if made. should be 
based on very careful examination of 
the orchard to ascertain whether such 


ractice is Warranted. Unter favor- : 
— : I'ic. 126.—Apples spotted by San Jose 


seale 


able seasonal conditions the scale is 
able to increase rapidly and may do 
serious damage to the twigs and in spotting ihe fruit, although present on 
the trees during the dormant period in apparently negligible numbers. 

In common with other scale pests, the San Jose scale is a sucking insect, 
and lives upon plant juices which it extracts from the twigs, limbs, trunk, 
foliage, and fruit. Small reddish discolorations will frequently be found 
at the point of feeding, and on the fruit itself these dots are conspicuous, 

unsightly, and lower its market 

value (fig. 126). When abundant 

this insect is capable of killing 

young trees within a few years, 

und older trees may ultimately be 

destroyed, although the process is 

a slower one (fig. 127). Infested 

trees are dwarfed an] unthrifty 

in appearance, and the incrusted 

twigs have an ash gray color (fig. 

128). Some years ao it was not 

uncommon to find entire orchards 

destroyed, but in recent years the 

trees have been well protected 

from its ravages by means of 

spray solutions. It should not be 

inferred, however, that the San 

Jose scale is no longer a dangerous 

pest, since in the absence of ade- 

quate treatment it could readily 

reestablish itself in numbers that 

would again result in enormous 

“7.—Apple tree practically killed by San losses to the fruit industry. It 

Tine acale. has been estimated that from the 

progeny of a single female there 

may result over 14 billion females in the course of one season. From this the 

fruit grower will appreciate how readily this insect can reinfest and destroy an 

orchard. The apple, pear, and peach are its favorite food plants. Other de- 

ciduous fruit trees are subject to attack, as are also many bush fruits, shade and 
forest trees, and shrubs. 
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At the approach of winter the San Jose scale is found in practically gj 
stages, from the very young to the mature, but nearly all of the individuals 
die except those that are about half developed—the stage in which the scale 

seems best to resist winter conditions, [y 
the spring the scales that have successfully 
survived the winter continue their develop. 
ment until they reach maturity, after whic 
the females produce their living young 
There are several generations during the 
course of the growing season, depending upon 
the locality. The waxy scale which protects 
the yellowish, sac-like body of the female jg 
circular, about the size of a pinhead, gray- 
ish, with a central nipple (fig. 129), while 
that of the male is oval, dark gray, with the 
nipple, or exuvium, toward the small end of 
the seale (fig. 129). The adult male js 
orange colored and has two delicate wings, 
The young scales, or nymphs, are smaller 
and have a blackish scale-covering with 


central nipple. 
Fig. 128.—Twig incrusted with the 


San Jose scale. The best and safest spray is concentrated 


lime-sulphur solution, testing 382° Bauné, 
diluted at the rate of 1 gallon to 7 of water or approximately 63 gallons 
to each spray tank of 50 gallons capacity. This 
wash may be applied any time after the leaves 
have dropped in the fall, provided the tempera- 
ture is not freezing, and before the buds open 
in the spring. The dormant spraying, however, 
is usually deferred until after the winter prun- 
ing has removed much of the infested wood, 
thereby securing better results and saving 
spray material. If it is desired to spray for 
apple aphids, the dormant application may be 
delayed until the bud tips show green, when 
the same lime-sulphur solution combined with 
three-eighths of a pint of 40 per cent nicotine 
sulphate to each 50 gallons may be employed 
to combat both scale and aphids. Owing, how- 
ever, to the limited time available for this 
work before the foliage has advanced too far, 
adequate equipment is necessary to accomplish 


the work in an effective manner. Miscible oils 
Fig. 129.—-San Jose scale :. Males 


ay « . » - j aCe severe ji IVT. j 
may also be used in cases of severe infestation, and females. Greatly enlarged. 


and are effective in the control of the scale, 

but injury to the trees sometimes results from their use. During the sui 
mer season the young scale insects are killed by the summer strength of 
fime-sulphur concentrate (13 gallons to 50 gallons of water), and_ spotting 
of the fruit is thereby considerably reduced. 
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OYSTER-SHELL SCALE.” 


The oyster-shell scale is of common occurrence, and because of its character- 
jstic appearance (fig. 180) is readily identified by orchardists and others 
who may discover its presence on their trees. It is apparently not very 
fastidious, being found on a great variety of fruit and shade trees, bushes, and 
shrubs. Voplar was long supposed to have been 
a favorite food plant, but it is now believed that 
the insect most commonly found on poplar is not 
the same as the apple form. Frequently the 
oyster-shell scale is found in apple orchards, and 
although it usually ranks as a scale pest next 
to the San Jose, it is seldom very destrue- 
tive. It sucks out the plant juices from the 
trees, limbs, trunks, foliage, and fruit, the prin- 
cipal injury occurring on the woody portions of 
the tree. Young trees heavily inerusted are 
sometimes killed, while older trees may oceca- 
sionally be seriously injured, resulting in the [F16. 180.—Twig incrusted with 
death of twigs and limbs. On the fruit the seale ee scale. En- 
causes Small reddish dots, somewhat similar to Las 
those produced by the San Jose scale, thereby disfiguring the fruit and render- 
ing it objectionable from the marketing standpoint. 

The winter is passed in the egg stuge beneath the seale covering. The eggs 
(fig. 181), which are yellowish white, hatch in from 2 to 3 weeks after the apple 
blooms and shortly thereafter the young yellowish white scale insects settle on 
some part of the host plant. The male insects are winged, and upon reaehing 
maturity during the summer mate with the females. The female scale covering 
is about one-eighth of an inch long, dark brownish gray, and resembles in general 
shape the oyster shell. The male scale covering is much smaller and is oval. 
In the North, where there is only one generation annually, egg laying takes 
place during late summer to early fall. In the more southern districts, includ- 

ing the southern parts of New Jersey and Pennsylvania, 
there are two generations yearly. 

While dormant treatment with winter-strength lime-sul- 
phur solution is not generally as effective against the 
oyster-shell scale as aguinst the San Jose scale, orchards 
regularly sprayed for the latter will not usually be 
troubled with the oyster-shell scale. In cases of severe 
infestation the dormant spraying may be supplemented 
with a contact spray of 10 per cent kerosene emulsion 
applied when the young are hatching. 

Fic, 131, — Appear- 

ance of eggs of SCURFY SCALE.” 

oysf€r - shell scale, 

Enlarged Apple and pear trees, as well as other common deciduous 

tree and bush fruits, are frequently attacked by the 
scurfy scale, which retards the growth and vitality of its host. In severe in- 
festations this scale has been known to kill young trees, but usually injury is 
confined to a few twigs or limbs. Occasionally it settles and feeds upon the 
fruit, resulting in reddish dots somewhat larger than those caused by the San 
Jose scale. The scurfy seale (fig. 132) is native to the United States, and 


® Lepidosaphes ulmi Linnaeus. *) Chionaspis furfur« Fitch. 


92300°—22-—_-_5 
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while it is widely disseminated, it attracts most attention in the New England 

and Middle Atlantic States. It is readily recognized by the characteristic dirty 
white, pear-shaped scale, somewhat less than ome 
eighth of an inch in length, which covers the yelloy. 
ish female insect (fig. 133). The male scale-coverjng 
is snowy white, elongate, and only one twenty-fifth of 
an inch long (fig. 183). The eggs and the young are 
purplish, tinted with red. 

As in the case of the oyster-shell scale, this inser 
winters as eggs, which begin hatching shortly after 
the young apples have set. In the Northern States 
there is only one brood, while in the extreme Sout! 
there are probably as many as three. 

The remedial measures suggested for the contro 
of the San Jose and oyster-shell scales are appro 
priate for the present species. 


PINHOLE BORERS. 


The three species of beetles here treated are know 
to attack the limbs and branches of the apple, boring 
small pinholes directly through the bark and into 
the wood. The pinhole 
borers which penetrate into 
the wood of the trees are 


also known as ambrosia 
Fic. 132.—The scurfy 


‘ beetles, because they feed 
scale. Enlarged. 


upon ambrosia fungi which 
grow along the walls of their burrows. In addition 
to stone and pome fruits, many kinds of trees are 
subject to injury, usually after they have been weak- 
ened by other causes. One of the forms, the so-called 


pear-blight beetle,” 


bores into the branches of apple, 
pear, ete., and may cause a dying-back of the wood, 
the injury resembling that due to a disease known 
as pear blight. Another species, the apple wood- 
stainer.” as the name suggests, is associated with a 
staining of the wood along the burrows of the beetle, 
due to the growth of one of the ambrosia fungi. A 
frequent companion of this beetle is another form simi- 
lar in appearance and habits.” 

When remedial measures for the Ambrosia beetles 
are necessary, the recommendations given for pre- 
venting injury by the fruit-tree barkbeetle should 
be employed. 





FRUIT-TREE BARKBEETLE.” Fic. 133.—Female ani 
male scurfy _ scales 
The fruit-tree barkbeetle, also called the shot-hole Greatly enlarged. 
borer, though closely related to the pinhole borers, 
differs materially in the character of its attack. Its injuries are confined pril- 
cipally to sickly or diseased trees, or to diseased limbs, and are not as a ru 
the primary cause of death of trees, though usually so regarded by fruit growers 


& Anisandrus pyri Peck. * Monarthrum fasciatum Say. 
53 Monorthrum mali Fitch. 5 Scolytus rugulosus Ratzeburg. 
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Both the beetles and grubs or larve burrow into the bark and slightly into 
the wood, rapidly extending their burrows and destroying the vital part of the 
tree. On a tree that has been infested for some weeks the entrance and exit 
holes of the beetles may be so abundant as to suggest that the tree has been 
veppered with shot (fig. 1384). This insect is of European origin and is now 
widely distributed over the United States east of the Mississippi, and in numer- 
ous localities farther west. It attacks most pome and stone fruits, as well as 
mountain ash, chokecherry, June berry, wild plum, service berry, and perhaps 
other plants. 

During the winter season the fruit-tree barkbeetle is in the larva or grub 
stage within the larval galleries. The mature larve are whitish and are about 
three-sixteenths of an inch long. They pupate early in the spring and the 
beetles, which are about one-tenth of an inch in length and dark brown, emerge 
in late spring to early summer, accord'ng to the latitude. The females proceed 
to the trees and: burrow through the 
bark until the sapwood is reached, 
where they make a round hole about 
the size of a pinhead. They then 
gnaw out a somewhat larger tunnel 
for a distance of about 2 inches par- 
allel with the grain of the wood. 
Along the sides of this brood cham- 
ber small cavities are made, into 
each of which an egg is placed. 
These eggs hatch in a few days and 
the lurve as they grow tunnel be- 
tween the bark and sapwood in a di- 
rection at right angles to the brood 
chambers to a distance of about 3 to 
4 inches. Upon attaining their full 
growth the larvze pupate in cells just 
under the outer part of the sapwood. 
Shortly, through further transforma- 
tion, the adults appear and cut their 
way out through the bark, making 
exit holes similar to those made by the females in entering the tree. In the 
North there are two generations a year, while in the South at least three and 
possibly four generations develop annually. 

To prevent injury by this insect great care should be taken to remove all 
breeding places within or adjacent to the orchard. Sickly trees will harbor 
the fruit-tree barkbeetle and in this way large numbers of the pest will 
become established within the orchard. Cutting out and destroying infested 
trees and limbs and maintaining the trees in a thrifty condition will vastly 
reduce the injury of this pest. Where prunings are piled up and allowed to 
remain near orchards, the beetles often develop in numbers, attack more or 
less weakened trees, or even healthy trees, and by their repeated onslaughts 
do considerable harm, or eventually cause the trees to succumb. Thorough 
destruction of such prunings and weakened trees will usually correct such a 
situation, and the more or less healthy trees should be stimulated with 
a nitrogenous fertilizer, such as nitrate of soda, and cultivation. After a tree 
has once become infested there is no practical method of destroying the insects 
under the bark. A heavy application of whitewash in the spring just before the 
beetles begin their attack will act as a moderate preventive. 


Fic, 134.—Exit holes of fruit-tree bark- 
beetle. 
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BUFFALO TREE-HOPPER.” 


The injury caused by the buffalo tree-hopper is due to the punctures made 
by the females in egg laying and the scars resulting therefrom. The female, 
with her ovipositer, cuts two slits in the bark on the upper side of the smaller 
branches. The bark between the cuts is loosened and the twigs roughened 
and weakened (figs. 185 and 136). In most sections the buffalo tree-hopper 
is not an enemy of importance to the apple, though there are records of 
serious injury in the upper Mississippi Valley. Young trees usually suffer 
worst. and where the egg punctures are abundant growth of the twigs is 
retarded. It is a native species and is rather generally distributed over the 
Middle and Eastern States, ranging into Canada, but has always attracted 
most attention in the Middle West. The buffalo tree-hopper feeds upon a 
considerable number of pome and stone fruits, upon the locust, cottonwood, 
thornbush, etc., as well as numerous vegetables. 

The insect winters in the egg stage in the little cuts made by the female. 
The eggs are one-tenth of an inch long, cylindrical, whitish, and some 
dozen or less are placed side by side in the incisions in the twigs. The eggs 
hatch in the spring and the young nymphs feed upon various weeds in the 
vicinity until they reach the adult stage. At this time the insect (fig. 137) 
is about three-eighths of an inch in length, grayish, triangular, with enlarged 
prothorax, suggesting in miniature the appearance of a buffalo. 

The most practical method of control consists in keeping down the weeds 
and other food plants of the insect by clean cultivation in and around the 
orchard. In the work of pruning scarred twigs should be removed and burned 


to insure the destruction of the overwintering eggs. 


PERIODICAL CICADA.” 


Few insects have attracted as much public attention as the periodical cicada, 
more popularly known as the “17-year locust.” In northern localities this 
insect appears every 17 years, or oftener where the broods overlap, whereas 
in the South the life cycle is completed in 13 years. The forthcoming of the 
locusts is usually heralded by announcements in the newspapers and by other 
agencies. Frequently the accounts of the impending danger to orchards and 
shade trees are much exaggerated and cause an unwarranted fear of destruc- 
tion. The chief injury to trees is caused by the females ovipositing in the 
twigs: voung orchards adjacent to woods often suffer severely, and in ex- 
treme cases young trees may be killed. Older trees suffer much less, par- 
ticularly if the winter pruning is omitted previous to the “locust year.” The 
punctured twigs (figs. 1388 and 139) are more or less weakened anc break off 
readily and are ai:o more subject to attack along the egg scar by the woolly 
apple aphis. 


The periodical cicada is a native pest and is found widely distributed over 
the Atlantic Coast States and tiie Middle Western States. The females 
oviposit in the apple, pear, and cther deciduous fruit trees and many forest 
trees, as-oak, hickory, etc., but avoid pines, cedars, and other trees that exude 
gummy substances. 


In the spring of the “locust years” the nymphs leave the soil and migrate 
to the trunks, limbs, and foliage of adjacent trees, where they molt, the cast 
skins (fig. 140) remaining rather firmly attached to the point chosen. Within 
a week or so the females are actively depositing their eggs, which do not 


6% Ocresa bubalus Fabricius. 7 Tibicina septendecim Linnaeus. 
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Fria. 136.—Work of the buffalo tree- 
hopper. 


135. Injury to twigs by buffalo 
tree-hopper. 


t Fic. 187.—<Adult buffalo 
ada, \ tree-hopper. Enlarged. 
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Fig. 138.—Injury to twigs ic. 139.—Appearance of punctured twigs a 
caused by periodical cicada few years after cicada attack. 
in depositing eggs. 
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hatch until a month and a half or two months after being laid. The aduit 
(figs. 141 and 142) measures about 1} inches and is black, the eyes, legs, and 
the margin of the upper veins being orange red. Near the tip of each of the 





forewings is a marking that resembles 
the letter W. The eggs are about onc. 
twelfth of an inch in length, pear! 
white, and slightly curved. The 
newly hatched larva is _ yellowish 
white with reddish eyes. It burrows 
into the ground, where as it grows it 
continues to feed upon the roots of 
plants until the next “ locust year” 
arrives. Probably no important in. 
jury follows this subterranean feed- 
ing, even in the worst infested lo 
calities. 

As a matter of precaution it is best 
not to set out young orchards during 
the spring of a “ locust year,” and in 
orchards already established, especially of young trees. the winter pruning 
preceding the scheduled arrival of the cicada should be lighter than usual o: 
omitted until the insects disappear. After the visitation has passed the in 
jured wood should be pruned out and destroyed by burning before the eggs 
hatch. Little, if any, success has followed the use of insecticides against the 
adults. Prized plants around the home can best be protected from attack by 
use of mosquito.netting or wrappings that will prevent the oviposition of th 
adults. 


Fie. 140.—Cast nymphal skin of periodical 
cicada. Enlarged. 


SNOWY TREE-CRICKET.” 


Apple orchards more or less neglected and grown up with weeds and other 


rank vegetation or surrounded with such growths are sometimes injured by 


females of the showy tree-cricket (fig. 148) in the course of its ege Inying 
The eggs (fig. 143) are deposited singly in 
punctures in the smaller branches of the apple 
and other trees. These punctures in them- 
selves are of but little importance, but they 
often form a starting place for fungous dis- 
eases and thus become enlarged into cankerous 
brown spots of some size which do material 
injury as they develop. Colonies of the woolly 
aphis are often found at these places. The 
feeding and egg-laying habits of tree crickets 
favor the dissemination of bark diseases of the 
apple, as careful studies have shown. 

The snowy tree-cricket passes the winter in 
the egg stage in the punctures made in apple 
twigs and other plants, the young developing 
in late spring. The crickets feed on a variety 
of substances, including such other insects as 
plant lice, plant material, and often ripe fruit, g 
in which they eat out holes sometimes attrib- Fig. 141.—Two periodical cicadas 

resting on twig. 
uted to bees. 

Well-cared-for orchards will not suffer from injury by this insect. Where 
tree-cricket cankers are found, they should be cut out and the surface treated 
with a good wound paint. 





58 Oecanthus niveus DeGeer. 
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ROUNDHEADED APPLE-TREE BORER.” 


fhe roundheaded apple-tree borer, which is now widely distributed through- 


out the eastern half of the United States, is the most important of the apple- 


tree borers and is responsi- 
ble for the killing of many 


young trees. The injury is 


caused by the larve or 
borers (fig. 144) feeding 
upon the inner bark and 


wood, several of which may 
often be found in the same 
tree. Infested trees may be 


detected by the reddish cast 


ings which are forced out 
through small holes near 
the base of the tree (fig. 


145), and often there will be 
sinall oval holes in the trunk 
8 or 10 inches from 


sole 


the ground from which the adult has already escaped (fig. 146). 


portant 
und mountain ash. 





Fig. 


142.— Adult periodical cicada Enlarged. 


The more im- 


food plants include the apple, quince, pear, serviceberry, wild crab, 


The winter is passed in the larva stage within the burrow near the base of 
the tree, though the larvee that are to transform in the spring to the adult 


stage are to be found in the pupal chamber. 


The larva, when mature, measures 


about an inch in length, is legless, and has a broad thorax with a relatively 


small dark head. The pupa 


Fic. 143.—Snowy tree cricket, 
female, and section of twig 
showing egg and egg punc- 


ture. Enlarged. 


(fig. 147) is yellowish white, with small spines 
on its back. Pupation occurs about the blooming 
time of and later, through further 
transformation, the adult (fig. 146) appears. The 
beetle measures about three-fourths of an inch in 


the apple; 


length, has long antenn:e, and the wing covers are 
light brown with tavo longitudinal white stripes, 
which the thorax and hea:l. 
When ready to issue during late spring and early 
summer, the beetle cuts its way through the bar':, 
leaving an exit hole as described. After emerg- 
ence it considerable time among the 
branches of the trees, where it feeds to a certain 
extent upon the bark and also on the midribs and 
stems of the leaves. The females (fig. 148) 
usually begin to oviposit within a week or 10 
days after emergence. The rusty brown eggs, 
about one-eighth of an inch in length (fig. 149). 
are laid in small cuts made by the beetle with its 
jaws on the trunk near the base of the tree. Usu- 
ally two or three eggs are deposited by a beetle 
at one time on the same tree. Upon hatching the 


also are found on 


spends 


larvee burrow into the inner bark and feed 
thereon until late in the season, when they 
usually cut their way into the sapwood, where the winter is passed. In the 
spring the feeding is resumed, the larvie penetrating the solid wood. Some 


® Saperda candida Fabricius. 


individuals have a life cycle of 2 years. while others have one of 3 years. 
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Fic. 145.—Castings of roundheaded 
apple-tree borer at base of apple 
tree. 


"i 


Fie. 144.—Roundheaded apple-tree 
borer, second summer in tree. 


Fic. 147.—Pupa of 
roundheaied apple- 
Fic. 146.—Adult roundheaded ap- tree borer. En- 
ple-tree borer just emerged from larged. 
exit hole in bark. 


Fic. 148.—Adult female of the 

Fic. 149.—Eges of round- roundheaded apple-tree 

headed apple-tree borer. borer in the act of deposit- 
Greatly enlarged. ing an egg. 
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The borer with a 2-year life cycle eats out a burrow during the summer, form- 
ing at its end the pupal chamber in which it pupates the following spring, 
whereas the insect with a 3-year cycle feeds within the solid wood for another 
season and then prepares its pupal cell from which the adult issues the follow- 
ing year. 

Worming trees by means of a knife and wire to hook out the larva from its 
purrow is the method of control most frequently practiced. The position of 
the gallery is best located by means of the stringlike mass of reddish castings 
pushed out at the base of the tree. When the larva is in the pupal chamber it 
can not be readily reached by the wire because the gallery is plugged with 
woody tissue; in this event a small piece of cotton saturated with carbon disul- 
phid may be inserted in the burrow, after which the hole should be plugged 
with moist earth so as to confine the fumes. If worming is done regularly 
each fall as soon as possible after the eggs have hatched, and special attention 

F given to finding and destroying the young borers still working in the sapwood, 
the task of worming will be lightened and the more serious injury to the tree 
from older borers avoided. 

In the latitude of Washington, D. C., worming as a rule should be completed 
before September, while farther south it may be done a month or so earlier, and 
in the North it may be deferred until the middle of September. 

Host plants other than cultivated fruit trees should not be allowed to grow 
near the orchards, since they serve as breeding grounds for the beetle. 

Paints and washes are sometimes used to deter the beetle from ovipositing. 
© Variohs results have been obtained from their use. If paint is employed, it 
' should be of pure white lead and raw linseed oil mixed to a consistency some- 
f what thicker than that used in general painting. The earth should first be re- 

moved from the base of the tree to a depth of 3 or 4 inches and the bark seales 
and dirt scraped from the trunk for a distance of about a foot above the ground. 
The paint should then be applied to the prepared part of the trunk with a 
brush, and after it has dried the earth should be replaced. 

Tree-protectors made of newspapers, building paper, wood veneer. and cyl- 
inders of fine-meshed wire screen, the tops of which have been plugged with 
cotton, are sometimes used to prevent the beetle from ovipositing around the 
base of the trees. 

The arsenical sprays regularly used in commercial orchards against other in- 
sects are of some value in killing the adults, which feed to a certain extent upon 
the leaves and twigs as described. 


FLAT-HEADED APPLE-TREE BORER.” 


The flat-headed apple-tree borer is second in importance to the roundheaded 
borer and, unlike the latter, seldom attacks vigorous, healthy trees. It will, 
however, infest those that are weakened from various causes, particularly trees 
that lean strongly one way (fig. 150), thus exposing a portion of the trunk to 
the sun, where the beetles fréely oviposit. The larva or borer (fig. 151) causes 
injury to apple trees (fig. 152) by feeding between the bark and sapwood of the 
trunk and larger branches. On young trees a single borer may nearly or 
actually kill them, especially newly planted trees that fail to start off right. A 
related species is frequently complained of on the Pacific coast on account 
of its injuries to young trees. The larve usually are present on the sunny side 
of the trees, especially in the case of large ones, and the dead area may be 
enlarged from year to year by successive generations eating out the fresh tis- 


© Chrysobothris femorata Fabricius. ® Chrysobothris mali Horn, 
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Fig. 151.—Flatheaded apple 
tree borer feeding between 
bark and wood of apple tree. 





Fic, 150.—A leaning tree having trunk exposed 
to direct rays of sun is very likely to be at- 
tacked by the flatheaded apple-tree borer. 


Fic. 154.—Eggs of flat 
headed apple-tree borer. 
Enlarged. 


Fic. 152.—Apple tree girdled Fic. 153.—The flatheaded 
and killed by flatheaded apple apple-tree borer (adult). 
tree borers. Enlarged. 
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sues adjacent to the old. While this insect seldom produces visible castings, 
its presence nevertheless can be frequently detected by the darker and slightly 
depressed bark over the area in which the borers are feeding. The flat-headed 
porer is native to this country and is generally distributed in important fruit- 
growing regions. It feeds upon a wide variety of hosts, including the apple and 
other deciduous fruit trees as well as many forest trees. 

The winter is passed in the larva stage within a pupal chamber formed at 
the end of a gallery which extends into the wood to a depth of an inch or 
more. In the South, however, the pupal chamber is generally constructed 
between the wood and the bark. The full-grown larva measures about an inch 
in length; is legless; has a broad, flat head, which has suggested its common 
name, and is pale yellow. The larva transforms to a yellowish pupa in the 
spring, and issues as an adult shortly after the apple blooms. The adult 
(fig. 155) is a rather flat beetle, having a dark metallic color, and meastres 
about a half inch in length. The beetles are active and frequent the sunny side 
of the trees. After mating, the females search the bark for a crack or open- 
ing in which to deposit their eggs. The eggs (fig. 154) are about one- 
fiftieth of an inch long, ribbed, and yellowish. They hatch in the course of 
2 or 3 weeks and the larvie begin to gnaw their way beneath the bark, where 
they feed and develop, provided the trees are not in good health. The borer 
is unable to thrive in vigorous trees having a strong flow of sap, although 
it will sometimes continue to live in a dwarfed condition until the tree is 
weakened by another agency, thus giving the borer a chance to grow, in which 
case the life cycle may be extended to 2 years or more instead of the normal 
1-year period. 

The most practical means of dealing with this insect is to keep the frees 
resistant by proper cultivation, fertilization, pruning, and any other orchard 
practice that will maintain the tree in an upright, thrifty, and healthy con- 
dition. When borers are found, the most satisfactory remedy known is to 
cut them out with a knife, care being taken not to injure the trees. 


SPOTTED APPLE-TREE BORER.” 


The spotted apple-tree borer is sometimes of considerable importance in cer- 
tain localities. Its injuries are somewhat similar to those of the roundhended 
apple-tree borer, except that it more commonly works in the upper parts of 
the trunk and branches, giving the trees an unthrifty and sickly appearance. 
When abundant it frequently kills young trees and branches of older trees. 
The presence of this insect is most readily detected by means of the sawdust- 
like castings which are pushed out of the burrows or by the cankerous appear- 
ance of the infested wood. The general habitat of this native beetle ranges from 
Canada through the New England and Middle ‘Atlantic States westward to 
lowa, and it has also been reported from Texas. It has attracted most atten- 
tion in parts of Michigan, Iowa, and Wisconsin. In addition to the cultivated 
apple, this insect is recorded as infesting the wild crab apple. thorn trees, and 
Juneberry. 

The winter season is spent in the larva stage within the burrow, and during 
the winter preceding its transformation to the adult the insect is to be found 
in the pupal chamber at the upper end of its gallery, usually in the heartwood 
of a branch or small trunk. The mature larve or grubs (fig. 155), are legless, 
about an inch or slightly more in length, whitish. with brownish head and black 


jaws. In the spring the grubs change to vellowish white pupze, about two-thirds 


Tani i a a ca nga a a a 


® Saperda cretata Newman. 
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Il'ic, 155.-Nearly mature larva 
of the spotted apple-tree 
borer working in heart of 
apple wood. 


Fic. 156.—Pupa of 
spotted apple-tree 
borer, 


lic. 157.—Exit holes made by 
beetles of the spotted apple- 
tree borer, 


Fic. 158.—Female beetle of spotted Fic. 159.—Apple leaf partly 
apple-tree borer about to deposit eaten by beetle of spotted 
an egg. apple-tree borer. 
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of an inch in length (fig. 156). Later the adult beetle gnaws its way through the 
park and éscapes through the small roundish exit hole (fig. 157) which has a 
diameter of about one-fourth of an inch. The female 
peetles (fig. 15S) are approximately two-thirds of an inch 
or more in length, while those of the other sex are some- 
what smaller. The brownish beetles have white sides and 
are most easily distinguished from the roundheaded apple- 
tree borer by the two white spots on each wing-cover and 
the white stripe on each side of the thorax. The beetles 
feed upon the tender bark of twigs, on leaf petioles, and 
also to a slight extent upon the leaves (fig. 159). The 
creamy White eggs (fig. 160), which soon become brownish, 
are inserted between the bark and the wood (fig. 161). 
Upon hatching the larva commences to gnaw out its bur- 


row, and if two larvee hatch from eggs placed in the same 

Fig. 160.—Egg of 
spotted applc-tree 
berer. Enlarged. 


repository they usually feed in opposite directions, result- 

ing in a more or less complete girdling of the branch, By 

the end of the first season, or early in the next, the larva 
usually tunnels into the heartwood, and in the 
case of a borer with a 2-year cycle completes its 
pupal chamber at the close of the second season. 
The general life cycle varies from 2 to 4 years, de- 
pending on latitude and other conditions, with 
perhaps 3 years as the common period over most 
of the area of its distribution. 

In all probability many of the beetles are killed 
previous to oviposition by means of the poison 
sprays employed against the codling moth and 
other chewing insects. In infested trees the larval 
tunnels can best be located. by searching for the 
sawdust castings or the infested wood, as indi- 
cated by its cankerous appearance. The borers 
when found should be killed with a knife, wire, or 
other suitable tool. Where branches are heavily 
infested they should be pruned off and destroyed. 
As a further aid in reducing injury. it is advis- 
able to cut down all of the wild host plants grow- 
ing in the neighborhood of the orchard, thereby 
destroying natural breeding grounds. 


APPLE CROTCH-BORER.” 


The apple crotch-borer is of comparatively 
minor importance, although if searched for it 
may frequently be found in the roughened 

Puc 16),—Cheth of picartoree crotches of apple trees (fig. 162) oe in bark 
of spotted apple-tree borer wounds caused by other borers, by diseases, im- 
in apple bark accompanying plements, etc. The injury is caused by the larvie 
oviposition sear. Eggs were (fig. 163), which feed in the inner bark or occa- 
ee i gi sionally make shallow burrows into the sapwood. 

oe Their presence results in slight injury to the 
tree, except in instances of severe infestation, when the affected part may 
be killed or in extreme cases the tree itself may die. The same trees 








® Aegeria pyri Marris ; also known as the pear borer. 
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are usually attacked year after year on account of the roughened or brokg 
areas of the bark, and these ‘places are preferred by the larvie for feediy 
purposes. The apple crotch-borer is a native pest; it is rather general) 
distributed in the Eastern States and has also been found farther West- 
in Michigan, Missouri, Mississippi, and Texas. The recorded food plang 
in addition to the apple, include the juneberry, thorn, mountain ash, and black. 
knot of the cherry. 

During the winter the insect is in the larva stage, well protected in it 


silken hibernaculum, which is formed within its burrow. In the spring, 


cocoon (fig. 164) is made, usually beneath the bark scales, after which thf 


Fic. 163.—Larva of 


apple crotech-borer Fic. 164. — Coco 


in hibernaculum., of apple crot 
borer, exposed 
removing scales ¢ 
apple bark. 
larged. 


Fic. 162.—-Young ap- 
ple tree injured at Fic, 165. Adult meth of Fic, 166.— Eggs of ap 
crotch by the ap- apple crotch-borer. BEn- ple crotch-bore! 


ple crotch-borer. larged. Enlarged. 


head, and averages about three-fifths of an inch in length. The brownish pup 
is about one-third of an inch long. The adult, which issues during the sul 
mer, is a small moth (fig. 165) with a wing expanse of one-half to three-fourtl 
of an inch. It has clear, fringed wings, the tips of which are metallic blac 
The upper part of the moth is purplish black, marked with white and yellows 
on the head, yellow on the thorax, and with three more or less distinct yellowish 
bands on the abdomen. The lower parts of the moth, including the legs, ar 
conspicuously marked with golden yellow. The moths deposit their vet 
minute, oval, glistening, brownish eggs (fig. 166) on roughened surfaces or it 
eracks or other broken places of the bark. Upon hatching, the larvee feed 
the inner bark as described. According to the life-history studies of th 
sureau of Entomology. some individuals have a 1-year life cycle, while othes 
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require 2 years to complete their transformation from the egg to the adult 
stage, this difference being attributed to climatic and food conditions and the 
time of hatching. 

Fortunately this borer works close to the bark surface, making it a compara- 
tively easy matter to remove the larve with a knife without inflicting much 
injury to the tree. After the roughened bark has been scraped and the borers 
removed, it is advisable to paint the surfaces with either a coal-tar creosote 
or pure white-lead paint. If these surfaces are repainted from time to time, 
new infestations will be largely prevented. While this insect is not always 
readily detected, its location is usually indicated by a small drop of moisture 
and the dark pasty-like frass 
which is exuded from the feed- 
ing area. 


. 


WOOLLY APPLE APHIS‘ 


The woolly aphis is unlike 
the other aphids found on the 
apple in that it attacks the tree 
both above and below ground. 
The aerial colonies when 
abundant are quite conspicuous 
(fig. 167). They are found 
upon the trunk, limbs, and 
twigs, being concentrated on 
tender growth or wherever the 
wood has been injured, as by 
tree-crickets, the periodical 
cicada, ete. The aphid colonies 
appear as whitish, cottony 





masses, beneath which are the 
reddish insects themselves. 
Tke twigs often becéme more 
or less deformed as a result of 
the attack. On the roots the 
aphids cause swellings and de- 


Aerial colonies of the woolly apple 
aphis. 


formities (fig. 168) which often involve most of the roots of the tree, resulting in 
a sickly or stunted tree of but little fruiting capacity. It has been recently deter- 
mnined that the woolly apple aphis is native to America, Its present occurrence is 
Wide, it being found in practically all of the apple-growing districts of the world. 
It is particularly serious in the semiarid regions of the West, where the dry 
climatic conditions apparently favor its development. The prince pal food plants 
are the apple and elim, and those of lesser importance include thorn apple, 
quince, pear, and mountain ash. 

The life history of this insect is rather intricate. Briefly, winter eggs are 
laid in crevices of the bark on the elm and occasionally on the apple. The 
eggs deposited on the former are brownish and are covered with delicate, waxy 
hairs, and they hatch in the spring with the opening of the elm leaf buds, upon 
which the young aphids feed. Ags soon as winged aphids are produced on the 
elm some migrate to the apple; where they establish colonies which feed thereon 
during the summer. In addition to wintering in the egg stage, some wingless 
individuals remain above and below ground on the apple in certain districts 
where the winters are not too severe. Some of the root forms remain under- 


SB 


riosoma lanigerum Wausmann. 
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ground throughout their life. The wingless viviparous females are of a salmoy 
brown color, changing with age to dark brown or purplish. The body is morp 
or less concealed beneath a white, waxy covering, forming long, white tufts oy 
the posterior parts, The winged viviparous femaies are brown to purplish, 
with dark brown to black head and thorax, depending on age. The body ig coy. 
ered with white or bluish white waxy threads, more prominent on the Poste- 
rior portion, The wings are transparent and the appendages are partly black 

The aphid colonies above ground may be killed by means of a contact spray, 
as 40 per cent nicotine sulphate, three-cighths of a pint to 50 gallons of soapy 
water, made by dissolving 2 pounds of soap, or by the use of 10 per cent kerosene 
emulsion. Since these insects are well protected by their woolly covering the 





spray must be forcibly applied, car 
being taken to soak each colony yery 
thoroughly. It is extremely difficult 
to effect satisfactory control of the 
root-infesting forms. Many _ treat: 
ments, such as tobacco refuse applied 
about the roots, fumigation with car. 
bon disulphid, ete., have been tried, 
but none can be unqualifiedly recom- 
mended. The most practical method 
is to fertilize and cultivate the trees 
so as to keep them in a_ thrifty, 
growing condition in spite of the 
aphids that may inhabit the roots, 


MISCELLANEOUS INJURIES. 


Although the primary purpose of 
this publication is to acquaint the 
fruit grower with the injuries and 

168. ies Sata can at stent of means of control of the more in- 

woolly apple aphis attack. portant apple insects. it is believed 

that brief mention of other agencies, 

exclusive of diseases which at times occasion more or less damage, may. be 
of some interest and value, 


FROSTS AND FREEZES. 


The occurrence of heavy frosts and freezing temperatures shortiy after the 
fruit has set or while it is still quite small frequently results in deforming the 
fruit, the skin of which will often be marked with the so-called frost ring or 
band (fig. 169), which appears as a more or less distinct belt of brown corklike 
tissue. These frost bands sometimes completely encircle the fruit and are often 
conspicuous at harvest. In some instances small cracks develop in the affected 
area. Another type of frost injury is sometimes in evidence at the calyx or 
blossom end (fig. 170), in which will be found one or more small pockets or 
pits. Since it is practically impossible to fill these pits with poison, such fruit 
is quite susceptible to codling-moth injury. 


HAIL. 


The attempts of orchardists to grow perfect fruit are often vitiated by uncon- 
trollable factors, among which hail plays an important role. Hailstorms of 
varying severity occasion local losses in one part of the country or another 
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practically every year. If the injury does not occur too near harvest, the hail 
pits will usually heal over as small corky areas. The damage, however, is not 
confined to the hail marks, since pronounced codling-moth injury sometimes 
follows in the wake of the hail, particularly when the storm occurs during the 
active hatching period of this pest, which gains ready access to the flesh of 
the fruit by way of the broken 
skin. Apples on the outside and 
exposed portions of the trees are 
naturally injured the most, and 
it sometimes happens that only 
one side of the tree is affected, 
depending upon the direction 
from which the storm has come. 


WIND. 


The wind is at times respon- 
sible for a certain amount of in- 
jury to the fruit, causing the 
so-called “limb rub.” The skin 
of apples thus affected is more or less discolored where it has been bruised 
by chafing against a branch or limb. 


Fic, 169.—Apples injured by frost, producign the 
so-called “ frost ring.” 


SPRAY BURN. 


Spray solutions, such as combinations of arsenate of lead and lime-sulphur or 

arsenate of lead and Bordeaux mixture, sometimes cause distinct injury to 

the fruit and foliage. The fruit is often 

russeted (fig. 171), especially when the 

spray is applied too forcibly. and in the 

case of mixtures containing Bordeaux 

when used during the calyx and first 

eover-spray treatments or later in the 

season when followed by much damp 

or rainy weather. The foliage may be 

injured by either of the foregoing com- 

binations, and this is particularly true 

in the case of weak and unthrifty tre<s. 

Lime-sulphur injury to the fruit often 

follows if the spray is applied during 

midsummer, under conditions of high 

temperature and bright sunshine. The 

affected fruit is greatly disfigured by a 

Fic. 110 — Sean Mee. ellen ead ot somewhat circular brownish black spot, 

apple. Codling moth larve frequently Which is sometimes as large as or large 

enter the apple through the frost pits than a half dollar (fig. 172). Apples 

on the southwest side of the tree are 

most likely to be damaged. In the eastern United States this type of injury has 

rarely been commercially serious, though sometimes conspicuous. In_ hot, 

sunny regions, where this form of injury is of frequent occurrence, fruit growers 
should use the sulphur sprays only in the cooler spring weather. 


INJURIES FROM TREE INJECTIONS. 


Every now and then “tree doctors” put in an appearance and endeavor to 
sell materials which they guarantee will free the tree of all noxious pests. 
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Usually these compounds are to be injected into the tree trunk on the theory 

that they will be carried by the sap to all parts of the tree, thereby destroying 

the undesirable parasites. Such injections are without value and may cause 
severe injury (fig. 1738). Fruit 
growers would do well to employ 
only the materials and methods 
recommended by their State ex. 
periment station or the United 
States Department of Agricul. 
ture. 


SUN SCALD. 


During very hot periods the 
fruit, particularly that on the 
southwest side of the tree, may 
be heated to such an extent as to 
cause large dark discolorations 
of the skin. Where this trouble 
is prevalent the damage may be 

Fic. 171.—Apples russeted by Bordeaux mix- SENT ere " — — 

ture. ing the susceptible portion ag 

heavily as the rest of the tree, 

The trunks of trees, especially those in young orchards, are sometimes blis- 

tered on the southwest and west sides by the hot afternoon sun. A similar 

type of injury is more commonly produced by severe winter freezing and rapid 

thawing by the afternoon sun. To overcome this trouble trees may be protected 

by shading them with wooden strips driven into the ground rather close to the 

tree. The planting of high-growing cover crops or the intercropping of the 
young orchard with corn or other 
tull crops will also serve to pro- 
tect the trees from too strong 
un exposure during the summer 


season. 
SPRAY MATERIALS.” 


In connection with the control 
of apple insects and diseases, 
mviny insecticides and fungicides 
have been employed both in an 
experimental way and in actual 
orchard practice. In addition to 
the so-called standard spray ma- 
terials commonly used by com- 
mercial orchardists a very large 
number of proprietary com- 
pounds are now on the market. , _ 





Since the active ingredients of .—Typical lime-sulphur burning o1 
the latter are usually made up apple. 

of One or more of the standard 

spray materials, combined with fillers of inert substances, it is obvious that 
there is no particular reason for using them in preference to the standard 


spray materials. As a matter of economy and efficiency, the apple grower 


*% For more complete information on spray materials see United States Department of 
Agricu'ture Farmers’ Bulletin 908. 
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do well to employ the spray materials enumerated below, which, if 
used, will give satisfactory results against the more important apple 


insects and fungous diseases. 


would 


rightly) 


ARSENATE OF LEAD. 


Arsenate of lead is the most reliable and efficient poison for chewing insects. 
It is sold in both the powder and paste forms, the former being preferable, since 
it is more readily handled and can be held over from one year to the next by 
keeping it in a dry place. 
lime-sulphur or 


It can be combined with nicotine solutions and with 
Bordeaux mixture the of 
and 


for simultaneous control 


fungous dis- 


either 


chewing and sucking insects 






































eases. 






NICOTINE. 





Nicotine, either Commercial, as 40 per cent nic- 
otine sulphate, or homemade decoctions, is the 
best contact insecticide for sucking insects such 
as apple aphids, red bugs, ete. If used alone, 
soap should be added as a spreader, but if com- 
bined with mixtures lime-sulphur 
solution the soap should omitted. When 
added to Bordeaux mixture and arsenate of lead 
a pound or so of soap to 50 gallons of spray may 


containing 
be 


be used if desired. 
KEROSENE EMULSION. 


Kerosene emulsion is a relatively cheap and 
effective contact spray for sucking insects, but 
unless very well made and carefully used it may 
cause foliage injury. It has a further disadvan- 
tage in that it can not be used in combination 
with the other standard spray materials. 









LIME-SULPHUR. 
Fic. 173.—Tree injured by use 
of compound sold by “ tree 


Lime-sulphur is used 
I doctor.” 


and It 
cormant spray against the scale insects and blister mite, and at greatly di- 
luted strengths as a summer spray for apple scab and certain other diseases. 


both 


is 


an insecticide 
recommended 


as 


as a fungicide. as a 

















BORDEAUX MIXTURE. 





The well-known fungicide, Bordeaux mixture, is used against certain dis- 
eases, notably apple bitter-rot, which are not held jn check by lime-sulphur. 


SOLUBLE OILS. 





Soluble or miscible oils, homemade or proprietary, may sometimes be em- 
ployed to advantage as dormant sprays for scale insects, the fruit-tree leaf 
roller, ete. Injury may follow from their use, and it is therefore safer to 


apply lime-sulphur solution for scale insects. 


DUSTING MATERIALS.” 


The dry application of insecticides and fungicides has been tried experi- 


mentally and commercially for many years. In some instances satisfactory re- 





* For more complete information on dusting materials see United States Department of 
Agriculture Farmers’ Bulletin 908. 
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sults have been obtained, but, on the whole, dust mixtures have not given as 
efficient control as liquid sprays, and in certain apple districts have been quite 
ineffective. The dust mixtures now usually employed contain 10 per cent of 
lead arsenate and from 75 to 90 
per cent of finely divided sul 
phur. A filler, such as hydrated 
lime or gypsum, is often desir- 
able, as its admixture mukes aq 
better flowing dust and _ lessens 
the cost of the mixture. It js 
believed that a 75 per cent sul- 
phur content will yield as good 
results as a higher percentage, 
A complete dust mixture, con- 
taining arsenate of lead, sulphur, 
and nicotine, has been tried out 
during the past few years, the 
nicotine having been added in an 
effort to combat apple «aphids, 
red bugs, etc. Some success has 
been reported with this mixture, 
but the quantity of nicotine re 
quired makes the application 
somewhat expensive. An effort is now being made to develop a good copper sul- 
phate and lime dust to replace the sulphur. Some promising results have been 
obtained, but further tests are necessary to determine fully its efficiency against 
fungous diseases. 


Fic. 174.—Construction of tree band made of 
cotton and tarred paper. 


TREE-BANDING MATERIALS.” 


Bands of sticky material 4 to 5 inches wide applied around tree trunks some- 
times may be used to advantage to prevent caterpillars, climbing cutworms, 
and certain other insects from 
climbing trees. These bands are 
also employed to prevent hon- 
flying and wingless moths, such 
as the gipsy moth, cankerworm 
moths, tussock moths, ete.. from 
ascending trees to deposit their 
eggs. Cotton batting and wire 
screen also are used in making 
protective bands. 

The indiscriminate use of 
these bands, as well as mechani- 
cal barriers, is to be discouraged. 
Their use in parks is sometimes 
noted on trees which are not sub- 
ject to attack by insects against 
which they would have value. 
As a rule, it is advisable to ob- 
tain advice as to their use from Fic. 175.—Completed tree band of cotton and 
entomologists, tarred paper with band of sticky material. 


STICKY TREE BANDS. 


Sticky bands are sometimes injurious to the tree, but injury may be avoided 
by spreading the adhesive on a strip of heavy paper encircling the tree trunk. 





For more complete information on tree-banding materials see United States Depart- 
ment of Agriculture Farmers’ Bulletin 908, 
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strips about 2 inches wide and 
wrapped around the tree trunk 
so us to fill all the crevices of 
the bark. Over the cotton is 
placed a strip of tarred paper 
(fig. 174) about 5 inches wide, 
drawn tightly and securely 
tacked where it overlaps. The 
sticky material is then spread 
on top of the paper (fig. 175). 


COTTON BATTING. 


jarriers other than sticky 
bands are sometimes used to 
prevent insects from crawling 
up trees, 

Bands of cotton batting about 
6 to 8 inches wide are effective 
as long as the cotton remains 
fluffy. Wrap the band around 
the tree trunk and securely tie 
the bottom edge by means of 


A form of band that has given satisfactory results is made from cheap cotton 
patting and single-ply tarred building paper. 
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The cotton should be cut into 





Method of construction of cotton tree 
band. 


stout twine (fig. 176). The upper edge should then be turned down over the 
str:ng, forming a flange of loose cotton all around the tree (fig. 177). 


SPRAYING APPARATUS.® 


It is generally recognized by progressive fruit growers that the sprayer and 





Fic. 177.—Completed cotton tree band. 


to complete the work in time. 





its equipment are very important 
factors in the production of clean 
fruit. Fortunately, it is possible 
to obtain satisfactory outfits 
which, with proper care and at- 
tention, will give years of good 
service. Although the first cost 
of a well-made sprayer may ap- 
pear sgmewhat high, no fruit 
srower can afford to be without 
a reliable outfit that will meet his 
requirements during the critical 
spray periods. The purchase of 
an efficient sprayer is an invest- 
ment that will pay very liberal 
dividends. The capacity of an 
outfit should be larger than 
needed under ideal working con- 
ditions, since unfavorable and un- 
foreseen circumstances may in- 
terfere and make it necessary to 
have reserve power with which 


Large-scale operators should have an extra 





®For more complete information on spraying apparatus see United States Department 
of Agriculture Farmers’ Bulletin 908. 
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sprayer or two to provide against emergencies, and extra parts should be kept 
on hand to replace those that are broken or worn, 

For those having relatively 
few trees, a hand-pump outfit, as 
a barrel pump, may suffice, but 
generally speaking it is better 
economy to employ a_ power 
sprayer (fig. 178), even in the 
ease of comparatively small aere- 
ages. Reliable power outfits are 
made in different sizes to meet 
the demands of small to large 
growers. 

The hose and couplings should 
be of the best materials, since 
these are subject to considerabk 
pressure and strain, particularl 
in the case of high-power spray- 
Fic. 178.—A power spray outfit equipped with ve : i 

tower for spraying tall trees. The selection of the proper 
spray nozzles, rods, or spray guns 
will depend largely upon the capacity of the outfit and other factors. 

A power machine for applying dust materials is shown in figure 179 


APPLE-SPRAYING SCHEDULES. 


As has been explained in the foregoing pages, fruit trees and fruits are si- 
multaneously attacked by many insects and fungous diseases, as the codling 
moth, plant-lice, apple scab, ete. 
It is therefore desirable, and 
fortunately possible, by a com- 
bination of insecticidal and fun- 
gicidal materials, to effect the 
control of these several troubles 
by one and the same spray ap- 
plication, as by a spray of dilute 
lime-sulphur, arsenate of lead, 
and 40 per cent nicotine sulphate. 
Entomologists and pathologists 
have given much study* to de- 
veloping combination treatments 
of this kind in order to save the 
grower the extra cost and time 
of separate treatments. Also, 
spray schedules have been de- 
veloped for the more important 
insect and fungous diseases of 
the apple, peach, grape, and the 
like. While it is always desir- 





able that an orchardist know as 
much as possible about his insect 
and fungous pests, vet he will be 
able to obtain much success in their control simply by carefully following a series 
of spray applications timed so as to treat most effectively the various troubles 
present on the trees or fruit. Although it is not possible by the following of 


Fis. 179.—A power dusting outfit at work. 
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spray schedules to control all of the troubles of the apple, a very large pro- 
portion of those controllable by sprays can be kept down by the use of the 
spray-schedule plan. In the subsequent pages schedules are presented coy- 
ering the principal orchard districts of the country, which may be modified in 
accordance with the needs of individual 
orchardists. In this connection, _ it 
should be borne in mind that the rela- 
tive abundance of pests varies from year 
to year as influenced by weather and 
other conditions. The apple grower 
should therefore be constantly on the 
alert and prepared to cope with any 
unusual conditions that may arise from 
time to time. If the fruit grower is not 
well acquainted with his insect and fun- 


7 Fic. 180.—Proper stage at which to 
gous troubles, he will do well to consult oe : 


; , begin calyx application. 
the State agricultural experiment § sta- 


tion, the United States Department of Agriculture, or some other competent 
agency interested in the suppression of orchard pests. 


THE CALYX SPRAY. 


The so-called “ calyx spray” or “ petals-off” application is generally recog- 
nized as the most important spray for the apple during the growing season and 
is particularly valuable against the codling moth. The primary object of this 
application is to fill each calyx cup with poison in order to kill the worms that 
uttempt to enter the fruit through the calyx or blossom end. The time within 
which this spray can be effectively applied is limited and every effort should 
be made to do the work within the prescribed period. The spraying should be 
begun as soon as the petals have dropped (fig. 180) and should be completed 
before the calyx cups have closed (fig. 
181). As an insurance in covering the 
orchard in time it is often desirable to be- 
gin the spraying when 85 to 90 per cent 
of the petals have dropped, but care should 
be taken not to spray earlier on account of 
possible injury to the honeybees. 

It is well known that certain varieties 
of apples bloom earlier than others and 
that with each variety there is more or 
less variation in the development of the 
bloom. The orchardist should therefore 
earefully inspect the blossoms and time 
the spraying with reference to those most 
advanced, Under ordinary circumstances 
the center blossom is the most advanced 
and the most likely to set fruit. 

. The development of the calyx cup of 
the Baldwin from the time the petals fall until the cup has closed is shown by 
means of the vertical sections in figures 182, 183, 184, and 185. In figure 182, 
Which represents the cup just after the dropping of the petals, it will be noted 
that the sepals are about at right angles to the flowering parts and form a broad, 
shallow cup which can be readily coated with the poison spray. Six days later, 


Fic, 181.—Too late to make calyx ap- 
plication. 
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Fic. 183.—Vertical section of 
apple calyx cup six days 
after petals dropped. 


Fic. 182.—Vertical section of 
apple calyx cup. Petals 
have just dropped. 


Fic. 184.—Vertical section of Fic. 185.—Vertical section of 
apple calyx cup eight days apple calyx cup ten days 
after petals dropped. after petals dropped. 
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as shown in figure 188, the sepals have grown upward, making the cup some- 
what V-shaped. In figure 184, which represents the cup 8 days after the petals 
have dropped, the sepals have advanced further toward the closing point, form- 
ing a U-shaped cup. Spraying at this stage is still effective, since the cup is 
open sufficiently to admit the poison. Two days later, however, or a total of 
10 days after the petals have dropped, as shown in figure 185, the sepals have 
vrown together and the cup is practically closed. At this stage of development 
it is impossible to force the poison into the cup, and hence too late to apply the 
calyx spray. 

The rapidity of closing of the calyx cup varies somewhat with the variety 
and with the weather conditions. If the spraying is begun when 85 to 90 per 
cent of the blossoms have dropped, the time within which the calyx applica- 
tion should be made will usually cover a period of a week to 10 days. The 
orchardist, however, should not depend upon the longer period, but, instead, 
should provide against unfavorable weather and other unforeseen interrup- 
tions by employing sufficient help and spray machines to complete the work 
within a week. 
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MORE IMPORTANT 
APPLE INSECTS 





HE APPLE ranks as king of American fruits and 

brings the farmers nearly $200,000,000 each year. 
The fact that from 10 to 20 per cent of the crop is 
destroyed by a great army of insects is, therefore, a 
matter to be considered in plans to make the orchard 
a better paying investment. 


This bulletin is designed to acquaint the grower 


with the many insect pests that may attack his crop 


of apples and the means by which he can best 
combat them. It contains short descriptions of 62 
species or groups of species of insects that infest 
American apple orchards and tells briefly what can 
be done to reduce the damage caused by them. 


F Issued September, 1922 
vans S Revised June, 1931 





THE MORE IMPORTANT APPLE INSECTS 


By A. L. QuaInTANCE, Associate Chief of Bureau, in Charge, and B. H. Steer, 
Senior Entomologist, Division of Deciduous Fruit Insects, Bureau of 
Entomology 


THE APPLE CROP AND LOSSES FROM INSECTS 


HE APPLE, king of fruits, has assumed a high rank among 

American agricultural products. In the United States its aver- 
age monetary value to the farmers over the 5- year period 1925-1929 
has been placed at about $188,000,000. The financial success of the 
apple industry is dependent, however, upon several factors, and 
among these insects play an important réle. The annual loss to the 
apple crop through insect ravages is somewhat variable, changing 
from year to year, not only in the large fruit-growing districts but 
in individual orchards as well. Although it is ‘extremely difficult to 
estimate the yearly loss due to insects, a fairly conservative estimate 
would place it at between 10 and 20 per cent. of the crop value, or, 
at the lower figure, about $19,000,000. To this should be added the 
loss of the trees themselves as the result of infestations of apple- 
tree borers, scale insects, etc., and the considerable amount expended 
for spraying apparatus, insecticides, and labor. 

In this bulletin an attempt has been made to acquaint the fruit 
grower with the general distribution, descriptions, life history, and 
control of the apple insects with which he is likely to be troubled. 
The orchardist would do well to study carefully the insects causing 
important injury, in order that remedial measures may be intelli- 
gently applied. 

CODLING MOTH 


The codling moth, Carpocapsa pomonella L., or. “ apple worm” 
as it is commonly valled, is unquestionably the insect causing the 
greatest damage to apples, as it annually destroys or renders unfit 
for commercial purposes millions of dollars worth of fruit, despite 
present efforts to control it by spraying. It should not be infer red, 
however, that spraying measures are ineffective, for it has been 
amply demonstrated that thorough and timely spraying will usually 
yield from 90 to 95 per cent and often more of worm-free fruit, 
except in some of the semiarid regions of the West where this insect 
is unusually abundant and destructive. In the absence of combative 
measures, the codling moth will frequently infest from 25 to 90 per 
cent or more of the fruit, depending upon the locality, seasonal and 
weather conditions, size of the crop, and other cxieihethvakiaie factors. 
Apples infested with this insect are commonly called vt wormy 
apples ” (figs. 1, 2, and 3), but to.avoid possible confusion it should 
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be borne in mind that apples may also be wormy through infestation 
by other pests, as the apple maggot (p. 15), lesser apple worm 
(p. 8), ete. 


NATURE OF INJURY 


Shortly after hatching from the egg, the larva or worm eats its 
way into the flesh of the apple, usually feeding in the direction of the 
core where it frequently attacks the seeds, 

A considerable but variable proportion of 

the first brood enters through the calyx or 

blossom end, while the later om summer- 

brood worms apparently prefer to enter 

through the side of the apple. <A favorite 

place of entrance is at the point where two 

apples are in contact. As the codling-moth 

larva tunnels through the fruit, it grows 

and makes a correspondingly larger feed- 

ing area, which becomes more or less 

packed with dark reddish-brown to blackish 

pellets, which are gradually pushed out 

toward the entrance hole. Upon attaining 

their full growth, some larvae leave the 

Figure 1.—Wormy apple caused fruit by way of their entrance holes, 
sls cava ona of treat enter- while others make their exit at another 
: point, thus producing in the same apple 

two holes, an entrance and an exit. Another type of injury fre- 


— found in the semiarid fruit regions of the West, and other 
ruit districts, where the codling moth is abundant, is known as the 
“sting” and the affected apples are called “stung” fruit. The 


Figur® 2.—A worm-injured apple, showing codling-moth worm in fruit (left half) 


typical sting is caused by a worm eating a small hole (about the size 
of a pinhead) through the skin of the apple, after which it makes 
a shallow excavation in the flesh to the depth of about one-sixteenth 
to one-eighth of an inch and sufficiently large to accommodate the body 
of the young worm. These so-called stings are frequently made by 
larvae that have been poisoned but which are able to complete the 
sting pocket before dying from the effects of the arsenical poisoning, 
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Occasionally worms complete a sting pocket and then for some un- 
known reason leave it to enter the fruit at another point. It is also 
quite possible that some larvae after having eaten through the skin 
are washed off by heavy rains or are blown or brushed off during 
windstorms. Although apples having a few stings usually are not 
damaged seriously except perhaps as to keeping qualities, they. are 
nevertheless discriminated against by the 
buyers and placed in a lower grade, thus 
making this type of injury of commercial 
importance. 

Some codling-moth larvae feed to a cer- 
tain extent upon the foliage of the apple 
previous to their attack upon the fruit. 
They usually eat into the lower surface of 
the leaf, either along the midrib or at the 
juncture of a vein with the midrib. This 
leaf-feeding habit is of negligible impor- 
tance as to foliage injury, but is of some 
consequence from the control standpoint in 
that some larvae may be killed or weakened 
by eating the poison before they reach the 
fruit. 

LIFE HISTORY 


The codling moth passes the winter in 


the larval stage, inclosed in a silken cocoon  pygure 3—Apple infested with 

(fig. 4), which is about three-fourths of an _ the codling moth. Note frass 

3 ; ri ° ° pushed out of larval burrow 
inch in length. The over-wintering larva 

is about the same length as the cocoon and is usually of a dirty 

white coler with a brown head. The larvae normally make their 

cocoons beneath the bark scales of the trunk and larger limbs, in tree 

crotches, and in de- 

decayed stubs resulting 

from improperly pruned 

limbs; they also spin 

up in trash about the 

orchards, in cracks of 

the soil adjacent to the 

tree, in field harvest 

boxes, in packing 

houses, etc. In the 

spring the larva trans- 

forms successively into 

PL OSE Pee reSs™ the pupa (fg. 4) and 


moth (fig. 5). The 
pupa is about half an inch in length and varies in color from dark 
yellow to brown. The abdomen is movable at the ee between 
segments 3 to 7, and each has two transverse rows of spines on the 
upper surface, except the first and the last three, the first being bare, 
while the last three have one row each. The moth is somewhat vari- 
able in size, but the wing expanse averages about three-fourths of an 
inch, The front wings are crossed by irregular dark and light bands 
except, the tips, each of which bears a dark metallic brown spot or 
ocellus. The moth, which is seldom seen by the orchardist, usually 
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conceals itself in or about the tree during the day, but becomes mor 
active about twilight, when it deposits a majority of its eggs. The 
first-brood eggs are usually found on the foliage, whereas those of 
the summer brood are as a rule deposited on both the fruit and foli- 
age. The egg is about the size of a pinhead, flat, round to oval in 
shape, the surface being covered with a network of ridges, and when 
freshly laid is pearly white. The young larva which hatches from 
the egg feeds chiefly upon the fruit, and after attaining its full growth 
leaves the apple and spins its cocoon on the tree trunk or in other 
places, as elsewhere noted. In districts having two or more geners- 
tions, part of the first-brood larvae soon transform to pupae, while 
the others remain in the larval stage until the following spring, 
Those that transform the same season as hatched produce a new 
generation. In the more northern fruit-growing districts of the 
United States, as in New England, there is a small second generation, 
whereas in some of our extreme southern regions, as in the Pecos 
Valley of New Mexico, as many as three generations and a partial 
fourth may develop. In any locality the relative abundance of 
worms, especially those developing late in 
the season, varies from year to year, largely 
in accordance with the weather conditions, 
If the season is early, dry, and hot, a 
larger number of worms than usual will be 
produced, whereas during late, cool, and wet 
seasons the reverse is true. The orchardist 
should therefore study the seasonal weather 
conditions, and if these are favorable to the 
codling moth supplemental spray treat- 
ments should be applied. 

The length of the different stages of the 
codling moth varies with the climatic con- 
ditions. In the ‘spring the pupal stage 

ween >. ae head whees averages about three weeks, with an approx- 
times natural size imate range of from two to six, while later 
in the season this stage is shortened to an 

average of about two weeks. The incubation period of the egg during 
the relatively cool spring weather will frequently extend over two 
weeks, although the average period is usually about eight or nine days. 
Later in the season this average is reducéd to six or seven days, and 
there are records in the Bureau of Entomology of an incubation 
period as short as four days. The feeding period of the larva is 
also prolonged in the spring, sometimes almost to two months, with 
an average of about three to four weeks, while during the summer 
the larvae usually complete their feeding within about three weeks. 


CONTROL 


The control of the codling moth is largely effected by spraying 
with a poison, such as lead arsenate, described on page 92. The 
number of spray applications required to secure satisfactory results 
will vary with the locality, the number of generations, and the rela- 
tive abundance of the insect. In the northern latitudes good con- 
trol is frequently obtained with from one to three applications, 
whereas in districts having longer seasons, or wherever the moth 18 
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naturally abundant, as in the semiarid valleys of the West, it is often 
necessary to spray from five to seven times, 

The time of the application is very important, and although no 
definite schedule that will meet satisfactorily the conditions ob- 
taining in all parts of the country can be given here, the following 
suggestions will be of value. The first application should be made 
in every orchard just after the blossoms have dropped (fig. 184) and 
this application should be completed before the calyx lobes close 
(fig. 185). In order to cover large orchards in time it is often 
necessary to commence spraying when only from 85 to 90 per cent 
of the blossoms have fallen, but care should be taken not to spray 
when the trees are in bloom and attractive to bees. The object of 
this application is to deposit in the calyx cup a quantity of poison 
sufficient to kill all the larvae that endeavor later to enter the apple 
through the calyx end. The calyx cup is open at the time the blos- 
soms drop, but is closed about a week later, after which it will be 
too late to force the poison into the cavity. No subsequent spray 
can be of much value in preventing calyx worms, hence the great 
importance of this application. 

The first larvae or worms begin to hatch in most sections about 
three or four weeks after the blossoms have fallen, although in some 
districts, and particularly if the weather is warm, a few worms will 
hatch in from two to three weeks following the fall of the bloom. 
The second spray should therefore be applied in from two to four 
weeks after the first in order to coat the leaves and young fruit with 
poison just previous to the hatching of the early worms. In fruit 
districts where the insect is difficult to control, one or two additional 
applications against the first brood should be made so as to provide 
a fresh covering of poison during the period when these worms are 
attacking the fruit in large numbers. It is highly important to spray 
thoroughly against the first-brood worms so as to reduce their number 
to a minimum, since this brood is the sole progenitor of the later 
generations. 

The second-brood worms begin to hatch in about 8 to 10 weeks 
after the petals have dropped. In some of the Northern States there 
may be so few of these as to render it unnecessary to make a special 
application for them. In most fruit districts, however, it is essential 
to spray at this time, and in heavily infested regions an additional 
application for the second brood should be made in time to have the 
fruit covered with poison when the worms are hatching in maximum 
numbers. Additional spray applications will usually be necessary 
where there are three and four generations, but care should be taken 
that spraying is not done too close to the harvest season, so as to avoid 
the presence of spray residue on the marketed fruit. Any arsenical 
residue in excess of the tolerance permitted by the Federal Food and 
Drug Administration must be removed by suitable cleansing methods 
before the fruit is packed. 

Lead arsenate in the proportion of 1? pound to 50 gallons of water 
or fungicide is recommended for the control of the codling moth. 
The powdered form is preferable to the paste, since it is more con- 
venient to use and can be kept more easily from one season to another 





?In many districts where the codling moth is a serious pest it is advisable to use 1% 
pounds of lead arsenate. 
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without deterioration. It is usually desirable in commercial practice 
to combine lead arsenate with a fungicide such as dilute lime-sulphur 
or Bordeaux mixture, and often with a contact insecticide, like nico. 
tine sulphate, for the simultaneous treatment of chewing and sucking 
insects and the prevention of the common fungous diseases. (See 
spray schedules, pp. 100 and 103.) 
A power sprayer having sufficient capacity and pressure is essential 
for commercial orchards. This should be equipped with well-made 
hose and couplings, and if the trees are large should be provided 
preferably with a spray 
tower (fig. 182), so that the 
higher parts of the trees may 
be treated thoroughly. 
In badly infested regions 
spraying is sometimessupple- 
mented with the so-called 
banding method, which con- 
sists in placing around the 
Figure 6.—Apples deformed by the plum curculio {ree trunk a burlap band un- 

der which many of the worms 
will collect after they leave the fruit. These bands should be exam- 
ined at regular intervals and the insects found beneath destroyed. 
The orchardist should bear in mind that many of the worms beneath 
the bands will soon become moths and that unless they are destroyed 
before they reach this stage the moths will escape and deposit more 
eggs. 

During the harvest, many worms leave the fruit while it is being 
handled in the packing house. These worms spin up for the winter 
in field boxes and other 
containers and in cracks “Tt 
and crevices of the packing : 
house. By early summer 
they will have become moths 
which, if not confined, ‘will 
fly to the orchard and 
deposit eggs. If feasible, 
the escape of the moths 
should be prevented by 
screening the windows and 
closing up any other pos- 
sible exit. Ficure 7.—Egg punctures made by the plum curculio, 


PLUM CURCULIO 


The plum curculio (Conotrachelus nenuphar. Herbst) probably 
ranks in importance next to the codling moth as an apple pest and is 
resporsible for much of the misshapen and gnarly fruit (fig. 6) that 
is commonly found in orchards. It is a native species and feeds upon 
plums, haws, etc. While the plum curculio attacks the apple and 
other pome fruits, it is especially injurious to the stone fruits, and in 
addition to these is also reported from other hosts. It is widely 
distributed in the States east of the Rocky Mountains, but is not 
known to occur farther West. 
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NATURE OF INJURY 


APPLE INSECTS 





The injury to the — is chiefly confined to the egg punctures 
€ 


(fig. 7), made by the 


smales in the spring, and the feeding punc- 


tures, made by both sexes in the spring and fall. The egg puncture 
js made by the snout of the female and is very distinctive, consist- 
ing of a small cavity or hole in the flesh of the fruit just below 


the skin. The female then cuts with her 
snout a small crescent-shaped incision just in 
front of the place where the egg was de- 
posited. The feeding puncture is a small 
circular opening about the size of a pinhead, 
extending into the flesh of the apple for a 
distance of about one-sixteenth of an inch 
and is produced by the snout of the beetle in 
the course of its feeding. 

Fruit that is badly punctured early in the 
season is likely to drop, and many of the 
larvae that hatch therein develop to maturity, 
since the fallen fruits furnish conditions 
favorable to the growth of the grubs. The 
punctured fruit remaining on the tree is usu- 
ally dwarfed and gnarly in appearance, but 
the curculio larvae seldom if ever develop to 
maturity in it. Late varieties of apples some- 
times outgrow the egg punctures more or less, 
though many of them are conspicuous at har- 
vest as irregular, yellowish-brown, corky 





Ficure 8.—Fall-feeding 
punctures of the plum 
curculio 


areas, often somewhat elevated above the surface of the apple. The 
fall-feeding puncture (fig. 8) of the curculio differs from the spring- 
feeding puncture and is fairly characteristic. The beetles prefer 
the calyx or stem ends, where small holes are eaten through the 
















































































































































































Ficure 9.—The 
culio on a peach. 
natural size 





skin, under which, with the hole as a center, 
the flesh is eaten out as far as the length 
of the beetle’s snout will permit. This 
results in a discolored ring of skin around 
the opening, which may later become en- 
larged into a shallow pit, as it becomes 
invaded with decay-producing organisms. 
These pits may be further excavated by the 
beetles, and the latter can often be found 
feeding or resting in them. The beetles, 
also feed on the foliage in the spring and 
fall, eating out small, circular holes, 


LIFE HISTORY 


The plum curculio spends the winter in the adult or beetle stage, 
usually hibernating in protected places, as beneath trash in orchards 


or in near-by woods. 


The adult (fig. 9) is a small brownish snout 


beetle and varies somewhat in length, averaging about one-fourth of 
an inch. Early in the spring the beetles emerge from their hibernat- 
ing quarters, some of them reaching the apple trees before the blos- 
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soming period. As soon as the young fruit is set, the beetles attack 
it, as previously described. The curculio egg is elliptical and whitish 
with a smooth, shiny surface, and measures about one-fortieth of 
an inch in length by one-sixtieth of an inch in width. A full-grown 
larva is about five-sixteenths of an inch in length, footless, yellowish 
white with a brownish head. Upon completing its feeding period, 
the larva leaves the fruit and enters the soil, forming a pupal cell, 
in which it transforms successively to the pupal and adult stages, 
The pupa is whitish and about three-sixteenths of an inch in length, 
The adults emerge in two or three weeks, and in the far South some 
individuals deposit eggs giving rise to a second generation. The 
beetles feed upon the fruit and foliage until the approach of cold 
weather, when they seek hibernating quarters. 


CONTROL MEASURES 


The most practical means of control are spraying with lead arse- 
nate and the cleaning up of trash from the orchards and vicinity 


Figure 10.—Work of lesser apple Figure 11.—Injury to side of apple by 
worm in calyx end of apple lesser apple worm 


as well as thorough cultivation during the summer. Destruction of 
trash removes favorable hibernating quarters, while cultivation at 
the proper time will kill the delicate pupae within the soil. The 
prompt collection and destruction of the infested, fallen fruit will 
also aid in reducing this pest. The first spray application to poison 
the beetles should be applied in the pink cluster-bud stage, and the 
second as soon as the blossom petals have dropped, using lead 
arsenate in the oe of 1 pound to 50 gallons of water or 
fungicide. Supplemental treatments are desirable in orchards where 
the curculio is more than ordinarily destructive. 


LESSER APPLE WORM 


The lesser apple worm (Laspeyresia prunivora Walsh) as a rule 
is not noticeably injurious, except periodically in the Ozark Moun- 
tain regions and less regularly in the New England and Middle 
Atlantic States. When abundant, however, the later generations in 


particular will frequently cause as much damage to the fruit as the 
codling moth. 
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This insect is closely related to the codling moth and, like it, feeds 
upon the flesh of the apple. The type of injury, however, is some- 
what different, since the larvae of the present species usually feed 
near the surface of the fruit, freqently excavating just beneath the 
skin. (Figs. 10 and 11.) In some instances however, the larvae 
penctrate deeper into the flesh, causing injury quite similar to that 
of the codling moth. The larvae will attack any portion of the fruit 
but seems to prefer the calyx basin cavity, although entrance through 
the side is very common. The typical injury ‘results in a blotch 
mine which is very conspicuous and unsightly. The lesser apple 
worm usually does not complete 
its feeding as early as does the 
codling moth, and as a result it 
is not infrequently found at work 
after the fruit has been barreled. 
The lesser apple worm is doubtless 
a native insect and has long been 
known to feed upon species of 
thorn apple, crab apple, and wild 
plum. It is primarily of economic 
importance as an apple pest, but 
has been reported on many of our 
common deciduous-tree fruits as 
well as on black knot of plum and 
galls of the oak and elm. 





LIFE HISTORY AND HABITS 


The life history and habits of 
the lesser apple worm are quite 
similar to those of the codling 
moth. (See p. 3.) The winter is 
passed in the larval stage within 
silken cocoons beneath the loose 
bark of fruit trees, in barrels or 
boxes which have contained in- 
fested fruit, in packing houses, 
or in almost any place accessible 
to the larvae at the time they 
leave the fruit. When full grown sycuee 12,—Oriental fruit moth on a 
the larva is about five-sixteenths leaf. Enlarged seven times 

of an inch in length, fusiform in 

shape, uniformly reddish or flesh colored above and lighter below, the 
head being brown to dark brown. The moths emerge in the spring 
about the same time as the codling moth and deposit “their eggs upon 
the foliage. The moth is small, having dark-colored front wings, with 
the part near the body irregular ly covered with rust red. The eggs 
are usually oval, slightly convex, covered with a network of ridges, 
and have a diameter of about one-fortieth of an inch. When freshly 
laid the egg is pearly white, resembling somewhat, except for its 
smaller size, that of the codling moth. ‘The number of generations 
varies with the locality, there being ¢ a partial second generation in 
the North and as many as three and a partial fourth generation in 
the southern apple districts. 
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Since the life history and habits of the lesser apple worm are quite 
similar to those of the codling moth, thorough treatments as indicated 
for the latter (p. 4) will obviate the necessity of special control 
measures for this pest. 


ORIENTAL FRUIT MOTH 


The oriental fruit moth (Laspeyresia molesta Busck), introduced 
accidentally into the United States, probably from the Orient, is 
now a major pest of the peach and quince. In recent years, how- 
ever, there have been indications that it may become an important 

apple insect, particularly 
where the apple and peach 
are interplanted or where 
these two fruits are grown 
in close proximity. The 
oriental fruit moth is now 
widely distributed in prae- 
tically all of the important 
peach districts east of the 
Mississippi River and ap- 
parently 1s rapidly spread- 
ing to the West. 

LIFE HISTORY AND HABITS 


The general life history? 
of this insect is in many 
respects quite similar to 
that of the codling moth, 
to which it is closely re- 
lated. The winter is passed 
as a full-grown slender lar- 
va, about one-half inch in 
length and of a pinkish- 
red color, protected by a 
silken cocoon. The cocoons 
are to be found beneath 
bark flakes on various parts 

FicgurE 13.—Peach tip injured by feeding of larva of the tree trunk and 
of the oriental fruit inoth within the twig limbs, just beneath the 
soil at the base of the tree, 
attached to, or within, mummified fruits, or under trash and loose 
surface soil, particularly in the area covered by the spread of 
the tree. About the time the peach is in bloom the moths begin to 
emerge. The moth (fig. 12) is rather inconspicuous, grayish brown, 
with a wing expanse of about one-half inch. The moths coming 
from the overwintering larvae deposit eggs on the foliage of the 
peach, and from these eggs the larvae of the first brood come. These 
larvae enter the tips of the peach shoots (fig. 13) and complete their 
feeding within the succulent tissue (fig. 14). 
Upon the completion of their feeding period they leave the twig, 
make their cocoons, and later transform into the moth stage. The 


2 Since the oriental fruit moth is-not-an apple pest early in the season, its life history 
on the peach is given. 
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moths of this generation lay eggs from which develop the second- 
brood larvae. These also prefer the soft tissue of growing peach 
shoots, but frequently are compelled to enter more than one tip be- 
fore completing the feeding period because of the more hardened 
condition of the wood, or occasionally will complete the larval de- 
yelopment in a green peach. As the season advances, and additional 
broods of larvae 

appear, there is less 

feeding within the 

peach twigs _and 

more feeding within 

the fruit, either 

through larvae feed- 

ing a short time’ 

within the twigs 

and then entering 

the fruit or else by 

the newly hatched 

larvae eating direct- 

ly into the fruit. 

‘In many of the 

infested areas there 

are four or five 

broods of larvae, 

and in some of the 

southern fruit dis- 

tricts as many as 

seven broods are 

known. The later 

broods are primarily 

responsible for the 

damage to apples, 

the eggs being laid 

on both the apple 

foliage and on the 

fruit itself. 

The transfer of 

attack from the 

peach to the apple 

occurs usually after 

the peach crop has 

been harvested, thus 

leaving the insect 

food other than Pet® Lara othe vinta frat mating in 
the apple. The in- 
sect apparently prefers apples (figs. 15 and 16) which are nearing 
maturity. 

PREVENTIVE MEASURES 


Unfortunately, there are as yet no satisfactory means of con- 
trol known for the oriental fruit moth on any of its hosts. The in- 
festation, more particularly with reference to the peach, may be 
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reduced somewhat by the use of bait pans containing a fermentabk 

substance, as a water solution of molasses, by the use of paradichlory. 

benzene to kill the larvae cocooned at the base of peach trees and fy 
the simultaneous contr) 
of the peach borer, apj 
by plowing and disking jy 
bury the insects cocoonej 
on the soil. The econom 
value of the above megs. 
ures for the sole redy. 
tion of the infestation hy 
not been fully established, 
Another measure, as y¢ 
experimental, is the Us 
of a heavy lime spray (% 
pounds of hydrated limety 
50 gallons of water) o 
the peach mechanically to 
bar the entrance of the 
larvae into the fruit, Ih 
view of the fact that the 
apple is nearing its ripen- 

Ficurp 15.- Appearance on the surface of an apple ing period at the time it 

Of waren of the oriental fruit mam = is attacked, it appears thal 

contact sprays to destroy 

the eggs and newly hatched larvae should give the most promisiy 

results. 

Screening of the pack- 

ing house and other sani- 

tary measures, as described 

under the codling moth (p. 

6) should be practiced as 

far as feasible. The prob- 

lem of the control of the 

oriental fruit moth on any 

of its hosts presents many 

difficulties by reason of 

the fact that a stomach 

poison, such as lead ar- 

senate, is ineffective. The 

larva is a chewing insect, 

but, in common with some 

related insects, does not 

swallow the skin of the 

fruit. 


APPLE RED BUGS 


Fiaure 16.—Section of an apple showing the wot 


Most orchar d ists are of the oriental fruit moth 


familiar with the manner : 
in which the plum curculio (p. 7) and the rosy apple aphid (p. 4) 
dwarf and distort apples, but comparatively few fruit growers are We 


acquainted with the somewhat similar injuries caused by the so-callel 
apple red bugs. There are two species, the darker one, Heterocordyl 
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malinus Reut., known as the apple red bug, and Lygidea mendar Reut., 
which is lighter in color and is called the false apple red bug. These 
pugs have attracted considerable attention in certain localities within 
the last decade. It is usually not difficult to distinguish the work 
of the red bugs on the fruit from that of the plum curculio, but 
red-bug injury may sometimes be more readily confused with the 
work of the rosy aphid, al- 
though, upon a careful ex- 
amination of the trees, the 
aphid-cur led leaves surround- 
ing the fruit would soon 
reveal whether the latter 
insect was responsible. Fruit 
injured by red bugs shows 
distinct depressions or dim- 
ples, whereas that attacked 
by the rosy apple-aphid is 
more or less constricted and 
yuckered about the calyx or 
Sieom end. In many in- 
stances all three insects may 
be present in the same or- 
chard, the combined attack ———_ 

‘ausing the fruit to become rere " actete Gaaed soi. oe 
very gnarled in appearance. ; 

Shortly after hatching in the spring, the young red bugs or nymphs 
commence sucking out the juices of the new foliage, the injury caus- 
ing the leaves to become somewhat distorted and covered with small 
reddish spots. Later, as the 
fruit develops, the insects 
turn their attention to it, 
stunting the growth as well 
as disfiguring it by the red- 
bug dimples. (Fig. 17.) 
Severely attacked fruit will 
frequently fall to the ground, 
but that which is the least 
injured will remain on the 
tree until harvest. Late in 
the season the injured leaves 
have a very ragged and 
crinkled appearance similar 
to that shown in Figure 18. 

When abundant the apple 
red bugs become first-class 
ary “orchard pests and frequently 

ruin the fruit for market 
purposes as quickly and thoroughly as any insect with which the 
fruit grower has to contend. Red bugs, it is believed, are native to 
this country and have been reported as occurring in the New England 
States and certain of the Middle Atlantic States, as well as in Michi- 
gan and Canada, and are undoubtedly present in many other Eastern 
States. While these insects are primarily apple pests, they are known 
to attack the pear and thorn apple. 








Ficurs 18.—Appearance of ro leaves as a 


result of red bug in 
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LIFE HISTORY AND HABITS 


Both species of the red bugs pass the winter in the egg stage, but 
the eggs are deposited in somewhat different places and hatch at 
slightly different periods. The eggs of the apple red bug are jp. 
serted in the bark of the smaller branches and are difficult to locate, 
They are about one-sixteenth of an inch long, curved, and whitish, 
and they begin to hatch shortly after the leaves commence to up. 
fold. The eggs of the false apple red bug are about the same siz 
as those of the other species and are usually inserted in the lenticels 
of the small branches and commence to hatch about a week later 
than those of the other species. The young nymphs of each species 
are red, but those of the red bug become darker with age, approach. 
ing black when full grown, whereas those of the false red bug are 
relatively lighter in color throughout their nymphal period. The 
nymph of the red bug is about one-twentieth of an inch long when 
first hatched and approximately one-sixth of an inch long in the 

last nymphal stage, while that of the false red bug 

is slightly smaller in all its nymphal stages. The 

feeding of the nymphs is confined to sucking of the 

juices from the foliage and fruit. During -the 

latter part of the summer the insects reach matt 

rity and deposit their eggs for the next genera 

tion, which do not hatch until the following 

spring. The adult apple red bug is about one 

fourth of an inch in length, dark red to black in 

general color, with reddish wings which are usually 

Ficurr 19.—Aduit black along the tips and have a black spot close to 
of sates apete tee the outer edge. The false red bug (fig. 19) is about 
natural size the same size as the other species, but is somewhat 
lighter in general color, and the head and front part 

of the body are orange red. The adults of both species are active, 
and when disturbed are very agile and endeavor to hide from view. 


CONTROL MEASURES 


Since the red bugs are sucking insects, they can best be killed by 
means of contact insecticides. Nicotine moa (40 per cent mico- 


tine) is commonly used in the proportion of one-half pint to 50 gal- 
lons of water in which about 2 pounds of soap has been dissolved. If 
it is desired to use a combination spray for the control of sucking and 
chewing insects and fungous diseases, the same amount of nicotine 
sulphate (omitting the soap) may be combined with lead arse 
nate and summer-strength lime-sulphur solution or Bordeaux mix 
ture. The first application should be made during the pink cluster 
bud stage and the second just after the petals have dropped, at which 
times commercial orchards are usually sprayed for other insect pests 
and fungous diseases. Attention should be called to the fact that 
the spraying should be done preferably on warm days when the 
nymphs are actively at work. It is also desirable to use a high- 
pressure, driving spray and quickly wet the entire tree, and, if 
feasible, have two operators spray simultaneously from opposite 
sides of the tree, so that none of the insects will have a chance to 
escape by dodging the spray solution. 
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APPLE MAGGOT OR “ RAILROAD WORM ” 
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The apple maggot (?hagoletis pomonella Walsh), a native insect, 
js commonly found in the New England States and Canada and also 
occurs as a pest in Michi- 
gan and other North Cen- 
tral States. When abun- 
dant, it presents a very 
serious problem and_ is 
likely to cause considerable 
injury, particularly to 
susceptible varieties. ‘The 
work of this insect in its 
earlier larval stages is 
often very deceptive, and 
apples that appear sound 
externally are frequently 
infested with one or more 
maggots. As soon as the 
infested apples become 
mellow, however, the mag- 
gots develop rapidly and 
can be readily detected by 
the brownish tunnels which FigukE 20.—Characteristic appearance of apple mag- 
are often visible through ot tunnel as seen through skin of fruit 
the skin, especially with 
varieties having light or yellowish colored skins. (Fig. 20.) The 
5 abou larvae or maggots make winding burrows or tracks throughout 
new the flesh of the fruit and 
nt part : often reduce it to a brown 
activ _ pomace li ke consistency, 
n view. » rendering it absolutely 

‘ worthless for market pur- 
ks poses. (Fig. 21.) 

led by Ee The original food plant 
‘t ; , of this insect was the haw, 
50 gal- 9 1 but at p resent the culti- 
ed. am p ’ = vated apple is its principal 
ng and ; ain economic host. Although 
ricotine = there is a wide range of 
1 ame } . susceptibility among the 
x me See ae several varieties of apples, 
cluster: usually the summer and fall 
t which an sweet to subacid varieties 
et pests ‘ oh ae are preferred, but in_ their 
et. that oe ms absence the more acid, as 
hen the — a well as the winter apples, are 
: attacked as soon as_ they 
maggot larva within reach the proper state of 
maturity. In addition to 
the apple, this insect has been reported on pear, plum, huckleberry, 

lueberry, cranberry, and mountain cranberry. 
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a hi © Figurp 21.—Injured apple showing whitish apple 
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LIFE HISTORY AND HABITS 


The apple maggot passes the winter in the pupal stage beneath 
the surface of the soil, the true pupa being developed within the 
puparium a few days after the latter is formed. The 

puparium (fig. 22) is at first light brown, later becom. 

ing darker, and is about three- sixteenths to one- fourth 

of an inch in length. The adults or flies first begin to 

issue during midsummer, usually in July, and a few 

weeks later the females deposit their eggs in the earl 

varieties of apples, just beneath the skin of the fruit, 

The adult fly (fig. 23) is slightly smaller than the 

common house fly and is natur -ally somewhat sluggish 

unless disturbed, when it can dart quickly out of reach, 

Fiousms 22,— The adult is shiny black in general color, the abdo- 


Puparium of men having four transverse white bands in the case 


got. Five of the female and three in the male, and the wings are 
wes 2&2 tt marked with four irregular dark bands. The eggs 
are more or less yellowish white and average about 
one-thirtieth of an inch in length. They hatch in a few days and the 
resulting larvae immediately begin to feed on the flesh of the fruit, 
After falling from the tree, the infested 
apples quic kly mellow and shortly there- 
after the full-grown larvae leave the fruit 
and enter the ground. The larva (fig. 
21) is whitish to yellowish white and when 
full grown measures about three-eights of 
an inch in length. 
In southern New England there is a 
small partial second gener ation, but the 
majority of the first brood do not trans- 
form to the adult stage until the following 
summer, and a small “percents age remain in 
the ground until the second summer, thus 
making for the latter a 2-year life cycle. 
The flies of the first brood emer ‘ge during 
midsummer, whereas those of the second 
brood issue during the fall and deposit 
their eggs in the different varieties of 
fruit when it reaches the proper stage of 
maturity. 
CONTROL MEASURES 


The most practical method of reducing 
injury, though not so effective and de- 
pendable as could be desired, is to spray 
the trees, beginning in late June or arly 
July, depending on locality and seasonal 
conditions, with lead arsenate, using 1 to 
1144 pounds to each 50 gallons of water 
or fungicide. Two or three applications — “a 
made at intervals of about two to three Ne ca ok. 
weeks will be required, according to the °mlsrs*d 
ripening period of the fruit. The flies are killed by lapping the poison 
from the foliage and fruit. The prompt picking up and destruction 
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of the dropped fruit shortly after it falls, or pasturing hogs in the 

neath orchard, will serve to destroy the maggots before they have an oppor- 
n the tunity to enter the ground. Another means of reducing the numbers 

The of the insect is to cultivate the orchard thoroughly during the early 
COM summer so as to kill the puparia before the flies begin to issue. 
ourth 
rin to APPLE LEAF ROLLER 
1 few § 
early 
fruit, 
n the 
geish 
reach, 
abdo- 
> Case 
7S are 
ergs 
about 
id the 
fruit, 


About the time the apple buds are beginning to open in the spring 
the caterpillars of the apple leaf roller (Archips argyrospila Walker ) 


| 


Ficure 24.—Leaf-roller injury to apple foliage Ficure 25.—Heavy silken web spun by larvae 
of the apple leaf roller on grapevine and 
arbor 


begin to hatch and crawl to the buds, where they eat minute holes 

in the unexpanded leaves. They continue to feed upon the unfold- 

ing leaves, which they web together by means of silken strands. 

Later the caterpillars roll up a single leaf or several leaves (fig. 24) 

and also web together the blossom buds and feed upon them, often 

ct causing in this way considerable injury during the pre-blooming 
Slightly period. The caterpillars sometimes spin very heavy webs, as shown 
in Figure 25. After the apples have set, the caterpillars frequently 


poison neglect the foliage for the fruit, upon which they feed, protected 
ruction 
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more or less by surrounding webbed-up leaves. They eat the apples 
_Voraciously, consuming irregular patches of the pulp (figs. 26 and 27), 
and have been known in instances of excessive abundance practically 
to destroy entire crops. They 

are especially destructive in 

portions of Colorado and New 

Mexico, where serious out- 

breaks have occurred, and oe- 

‘asionally in New York State, 


FicurE 26.—Fruit eaten by larvae of the apple 
leaf roller 


At this time they are attracting considerable 


attention in the Pacific Northwest. 

The apple leaf roller is a native species, 
widely distributed throughout the United 
States, and feeds upon a large variety of 
plants, as apple, pear, quince, plum, cherry, 

apricot, currant, 
raspberry, goose- 
berry, and a large 
number of trees 
and shrubs, as 
well as many 
other agricultural 
crops. 


LIFE HISTORY 

i ‘ FigurE 27.—Leaf-roller_in- 
During the win- juries” to apples often 
ter season the ap- wea” - 

ple leaf roller is 
in the egg stage (fig. 28), the eggs 
being laid in grayish masses of over 100 
on the trunk, limbs, and branches of 
the ‘trees. The full-grown caterpillar 
Ficue 28——Keg mass of apple js about three-fourths of an inch in length, 
light green in color, with dark-brown to 
black head. Upon reaching maturity the larva transforms to 4 
brownish pupa, usually within a rolled-up leaf (fig. 29), and 
emerges in about 10 days as a moth (fig. 29), which deposits the 
overwintering eggs. The moth is small, with a wing expanse of 


’ 
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about three-fourths of an inch, the fore wings being cinnamon brown 
with lighter markings. 
CONTROL 


As the result of considerable experimentation it has been found 
that the apple leaf roller is best controlled by destroying the eggs 
with a 4 per cent lubricating-oil emul- 
sion or a good miscible oil, used at 
the strength recommended by the man- 
ufacturer, and applied during the dor- 
mant season, preferably just before 
the buds swell in the spring. In in- 
stances of severe infestations, an ap- 
plication of lead arsenate in the propor- 

tion of 1144 pounds 
to 50 gallons of 
water or fungicide 
should be made as 
soon as the larvae 
begin hatching. 
There is also evi- 
dence that the ad- 
dition of one-half 
pint of nicotine sul- 
phate (40 per cent Focus 29—apple teafroller cocoon 
nicotine) to each 50 —.2 times 
gallons of spray is 
effective in destroying many of the newly hatched 
larvae. 
ROSE CHAFER 


Fruit growers are frequently 
alarmed by the discovery in 
their apple orchards during 
late May or early June of an 
Ficure 30.—Injury invading horde of the rose 
t a le foliage 2 ° 
caused by rose Chafer (JJacrodactylus subspi- 
hafer. Leaves  nosus Fab.), or “ rose bug,” as 
ike os a teult it is sometimes called. These 
awkward, long-legged, yellow- 
ish-brown beetles often skeletonize the foliage 
(figs. 30 and 31) and are particularly destructive 
to the fruit by eating out irregular holes, thus 
rendering it practically worthless. (Fig. 32. 
This insect appears every now and then in large 
a numbers, especially in poorly cared for, untilled Ficure 31.—Work of 
pillar ? - . , ’ rose chafer on ap- 
ee orchards, or in orchards adjacent to sandy un- ple leaf 
oe tg Cultivated land. Well-k chards, howeve 
“a vated land. ell-kept orchards, however, 
toi are sometimes seriously damaged, particularly in regions of light 
and sandy soils, where the rose chafer is more or less a chronic pest. 
~ C ® . . . 
s the It is found chiefly in the eastern part of the United States and as 
an far west as Oklahoma and Colorado. The beetles are partial to 
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the rose and grape, but will attack practically all kinds of vegetation, 
including fruit and shade trees, shrubs, vegetables, ete, 


LIFE HISTORY 


This insect, passes the winter in the 
larval stage in an earthen cell beneath 
the surface of the soil. The full-grown 
larva is about three-fourths of an inch 
in length, yellowish white, with a light. 
brown head, and transforms in_ the 
spring to a light-brown pupa. (Figs, 
33 and 34.) The beetles (fig. 35), which 
are light yellowish brown and about one. 
third of an inch in length, with long, 
ungainly, spiny legs, appear early in 


Figure 32.—Apple eaten by rose 
chafer 


Ficurs 33.—Pupa of Ficure 34.—Pupa 
rose chafer, side of rose chafer, 
view. Enlarged ventral view. 
two and one-half Enlarged twoand 
times one-half times 


the summer and feed upon the 
foliage and fruit, as described, 
The females deposit very small, 
white oval eggs singly in the 
soil a few inches below the sur- 
face. The larvae hatch in 4 
couple of weeks and feed on 
decaying vegetation and on suc 
culent roots, preferring those of 
the grasses, They reach maturity 
in the fall and then construct 
their small, earthen cells im 
which they hibernate. 


CONTROL MEASURES 
Figure 35.—Rose-chafer beetles feeding on 


chestnut blossoms, Twice natural size It is very difficult to combat 
this pest successfully, particu 

larly when it arrives in swarms, as 1s soanensty the case. Although 
no spray materials that have given entire satisfaction have been dis- 
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covered, some measure of protection is afforded by one or two appli- 
cations of lead arsenate in the proportion of 2 or 3 pounds to 50 
gallons of Bordeaux mixture (44-50), the first application being 
made as soon as the earliest beetles appear. Some success has also 
been reported from the use of lead arsenate at the foregoing strength 
combined with 1 gallon of cheap-grade molasses to each 50 gallons 
of water. Self-boiled lime-sulphur mixture has been found quite 
effective against this insect in 
New Jersey and in addition 
would have some value as a 
fungicide. 

In regions where this species 
is prevalent, the orchardist dur- 
ing the late spring should prac- 
tice thorough cultivation, espe- 
cially of sandy land, in which the 
insect thrives, so as to destroy 
the pupae previous to their trans- 
formation to the beetle stage. 
The maintenance of meadows 
on sandy soils, in the neighbor- 
hood of orchards and vineyards, 
is bad Pp -actice from the stand- Figure 36.—Apple showing punctures made 

° . by apple curculio 
point of rose-chafer control. 


APPLE CURCULIO 


The apple curculio (Tachyptercllus quadrigibbus Say) is a snout 
beetle which attacks the apple usually in association with the plum 
curculio (p. 6). It is not nearly so abundant as the latter, but 

may occur in injurious numbers under 
conditions that are propitious to the 
plum curculio, as in weedy, uncultivated, 
unpruned orchards and in orchards adja- 
cent to woodlands. It covers the same 
general territory as the plum curculio, 
being found in the States east of the Rocky 
Mountains. It has attracted most atten- 
tion as an apple pest in the North Central 
States. Among the more important food 
plants of the apple curculio are apple, 
pear, quince, crab apple, haws, etc. 
NATURE OF INJURY 


ett) and plugKed edie cavity Apples attacked by this beetle become 
Enlarged ple curculio. dwarfed and gnarled (fig. 36) as they 
grow, and when severely punctured during 
their early development many drop to the ground, where some become 
sufficiently mellow to permit the larvae to reach maturity. The egg- 
laying punctures of this insect differ from those of the plum curculio 
in that the female does not cut a crescent-shaped slit adjacent to the 
egg cavity. The apple curculio inserts its beak into the flesh of the 
fruit and, after enlarging the opening at the base, deposits an egg. 
It then plugs the hole with excrement (fig. 37). 
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LIFE HISTORY 


In general the life history and habits of this insect are similar to 
those of its near relative, the plum curculio, except that the pupae 


Ficure 38.—Live 
pupa of the 
apple curculio 
in natural po- 
sition in apple. 
Enlarged four 
times 


sprays are of 
value in its 


of the apple curculio (fig. 38) develop within the fallep 
fruit, whereas the pupae of the plum curculio are 
formed in the soil. The full-grown larva (fig. 39) is q 
dirty white, curved, wrinkled, footless grub, having 
a light-brown head. The small, reddish-brown adult 
or beetle (fig. 40), measuring about one-fourth of ay 
inch in length and 

having four conspic- 

uous humps on its 

wing covers, eats 

very sparingly of the - 

skin of the fruit 

while making its 

feeding and egg-lay- 

ing punctures, and 

hence poisoned 

comparatively slight — F!vwr 39 Larvae of the appte eur 
control. The very 


minute, oval egg (fig. 41) is at first pearly white, but changes later 
to dull yellow. 


As stated, 


CONTROL AND PREVENTION 
poison sprays are of little avail, though they may 


perhaps have some slight value as a deterrent. It is therefore neces- 


Figure 40.—Apple curculio 


beetle resting 


Enlarged two and one-half 


times 


sary to rely chiefly upon orchard sanitation, 
such as pruning to admit sunlight and the 
removal of favorable hibernating quarters 
such as trash and litter from within or near 
the orchard. If the fallen fruit infested 
with larvae or pupae is exposed to strong 
sunlight, the insects will die, and it is mainly 
for this reason that the apple curculio is 
better held in check in well pruned and cared 
for orchards. Where feasible, the prompt 
destruction of the fallen fruit or raking it 
out into the sunlight will help keep this pest 
in check, 
GREEN FRUIT WORMS 

on apple, Every now and then or- 

chardists discover that 

some pest has eaten large 


holes in their young apples (fig. 42), but upon 
vareful search are unable to find any trace of the 
destructive agent. In many instances injury of this 
character is due to one or more of the species of 
green fruit worms (Yylina spp.). It is fortunate P1¢eR® 47 Be 


puncture and eg 


that these caterpillars are not generally so abun- of _apple__cureullo 
er 


in wild crab apple. 


dant as some other fruit insects, since during their — Enlarged six times 
more or less sporadic outbreaks they often cause 

important injury. They not only attack the fruit, but previous to its 
formation the young larvae eat the buds and foliage. These insects, 
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of which there are numerous species, are widely disseminated in the 
United States and feed on the apple, pear, and other common 
deciduous fruits, as well as on many forest trees. 


LIFE HISTORY 
The life histories of the several species are somewhat similar, differ- 

ing chiefly in that certain of them pass the winter in the moth stage, 

whereas the others hiber- 

nate as pupae in the soil, 

either naked or inclosed in 

thin, silken cocoons. The 

moths are about three- 

fourths of an inch long when 

at rest and resemble one an- 

other closely, having in gen- 

eral an ashy-gray color. 

They deposit circular- 

shaped pinkish eggs with a 

diameter of about one-fif- 

tieth of an inch, in the scars — a : : 

of branches, particularly in"! 42—Two) species of green frutt worms feed 

leaf scars, the eggs usually 

being laid previous to the appearance of the leaves. The young larvae 

hatch from these eggs and commence feeding upon the buds and ex- 
panding foliage and later attack 
the fruit as soon as it develops. 
Upon reaching maturity, certain 
species of larvae are about 114 
inches long, yellowish green, 
with a slender, light-colored 
stripe down the middle of the 
back and a wider stripe along 
each side. At the conclusion of 
their feeding period they enter 
the soil and there construct the 
pupal cells, in which they trans- 
form successively to pupae and 
moths. The pupae are dark 
brown, a trifle over a half inch 
in length, and are to be found 

pe from 1 to 3 inches below the 

ai oO cote OY Tetbanded = surface of the soil. 

CONTROL 
An early application of lead arsenate while the larvae are small is 

the most practical method of control. This application may be made 

during the pink cluster-bud stage, in the proportion of 2 pounds to 

50 gallons of water or fungicide. If no spray is applied until the 

fruit has set, the worms will have developed to such a size that only 

very strong doses of the arsenical will be of value, and in any event 

much of the fruit will be damaged before the poison will take effect. 


RED-BANDED LEAF ROLLER 


During the harvest orchardists sometimes note apples injured by 
an insect. that: has eaten out small, shallow, somewhat. irregular 
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patches just through the skin (fig. 43), particularly where a leaf 

has been in contact with the fruit. Injury of this nature may be 

due to the small, active caterpillar of the red-banded leaf roller 

(Zulia velutinana Walker), which is known to be widely distributed 

in the United States, occurring rather generally over the East and 

having also been reported from California and Texas. It is a very 
general feeder, attacking deciduous fruits, 
truck crops, flowers, shrubs, trees, etc., but 
only occasionally are its injuries to the apple 
very important, as during seasons of un- 
usual abundance, or in orchards insufficiently 
sprayed. 


LIFE HISTORY AND CONTROL 


The insect hibernates in the pupal stage, 
the brownish pupae being less than half an 
inch in Jength. The moth emerges early in 
the spring and deposits its yellowish eggs 
in flat masses (fig. 44) on the twigs of the 

Ficurs 44.—Eggmass of apple and other food plants. The moth is 
paybanded leat tele’ brownish with a wing expanse of slightly 
over half an inch. Across the fore wing of 
the female there is a relatively large dark red band. The full- 
grown larvae are greenish and about three-fourths of an inch 
long. Two or three generations are thought to occur each year 
in the vicinity of Washington and probably only two farther north. 
The usual orchard spray- 
ing schedule as recom- 
mended for the codling 
moth (p. 5) should hold 
this insect well in check. 


SERPENTINE FRUIT MINER 


The larvae of a minute 
moth, the serpentine fruit 
miner (J/armara pomonella 
Busck),make long, narrow, 
winding mines or trails just 
under the skin of the apple 
(fig. 45), greatly disfigur- 
ing it and lessening its keep- 
ing qualities. Thus far this 
insect, which has been called 
the serpentine fruit miner, 
has not been sufficiently 
abundant to be the cause of 
much injury, though it is the subject of some inquiry because 
of the unusual appearance of the injured fruit. It is doubtless 
a native species and has been reported from Delaware, New York, 
Illinois, Oregon, and the Ozark Mountain regions, It appar- 
ently feeds only on the apple, though related species are miners 
on the twigs and branches of various plants. Little is known 
concerning its life history and habits, though it is supposed to 
winter in the larval stage. No experiments have been reported on 


Figure 45.—Work of the serpentine fruit miner 
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methods of control of this species, as it has not been sufficiently 
important to necessitate careful study. 


ROSY APPLE APHID 


The rosy apple aphid (Anura- 
phis voseus Baker), a_ small, 
sucking insect, is unquestionably 
at the present time the most in- 
jurious of the plant lice attack- 
ing the foilage and fruit of the 
apple. It causes annually an im- 
portant loss. This* aphid curls 
the foliage, especially that sur- 
rounding the fruit (fig. 46), and 
also attacks the fruit stems and 
the fruit. The latter often be- 
come dwarfed and distorted, re- 
sulting in the so-called “ aphis 
apples.” (Fig. 47.) On young 
trees the aphids often feed upon 
the tender shoots, which fre- 
quently become twisted, some- 


; 1c € } y § » Ta 
times making a complete loop. Ficure 46.—Work of rosy apple aphid on 


The rosy apple aphid is be- fruit and foliage of the apple 
lieved to have been introduced 
from Europe and is now commonly found in practically all the apple 


districts of the United States. The only known food plants are the 
apple and its alternate summer hosts, the plantains. 


Figure 47,—Apples injured and stunted by Foto | apple aphid. Commonly called 
apples ” 
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LIFE HISTORY AND HABITS 


The insect passes the winter in the egg stage on the tree, and the 
so-called stem mothers begin to hatch about the time the buds burst 
and immediately settle upon the unfolding leaves. Several gen- 
erations of the rosy aphid are produced on the apple, and these feed 
upon the foliage and fruit as soon as it is formed, causing the leaves 
to become curled and deformed. Both winged and wingless indi- 
viduals are produced, the former migrating when mature to the 
plantains. The wingless viviparous* female is rosy brown, becom- 
ing purplish with age, and is covered with a powdery bloom. The 
spring migrant is brownish green with black head and thorax and 
transparent wings. The abdomen has a large black patch on the 
center of the back, and the appendages are partly black and partly 
yellowish brown. In the fall, migrants develop on the plantains 
and these return to the apple trees and produce sexual females, 
which deposit the overwintering eggs, usually on the twigs or in 

the axil of the buds and occasionally on 
the larger limbs or in the bark crevices, 
When first deposited the eggs are pale 
green, changing later to a glossy black. 


CONTROL MEASURES 


On account of its leaf-curling habits the 

rosy apple aphid is difficult to control. 

Best results can be obtained if a spray 

application is made in the spring period 

when the aphids are clustered on the green 

tips of the swelling buds. Where this 

aphid is usually troublesome the trees 

should be very thoroughly sprayed at this 

time with a contact insecticide, preferably 

Peer a nicotine sulphate (40 per cent nicotine) in 
oe ao daeke Gola aphids the proportion of three-eighths of a pint to 
50 gallons of water, to which should be 

added about 2 pounds of soap previously dissolved in hot water. If 
the San Jose or other scale insects requiring a dormant treatment are 
present, the orchardist may delay spraying for them until the proper 
time to treat the apple aphids and, if the nicotine sulphate is added to 
the lime-sulphur spray, lubricating-oil emulsion, or miscible oil, there 
will be no necessity for making separate applications against. scale in- 
sects and apple aphids. This combination treatment, popularly 
known as the “ delayed dormant,” consists of three-eighths of a pint 
of nicotine sulphate (40 per:cent nicotine) and about 614 gallons of 
concentrated lime-sulphur (32° Baumé), with sufficient water to make 
a total of 50 gallons. Soap should not be added to any solution con- 
taining lime-sulphur solution. Yf lubricating-oil emulsion is used 
instead of lime-sulphur, the diluted spray should contain from 2 to 
4 per cent of oil, depending on the seriousness of the scale infestation 
and other local conditions. This spray should be applied when the 
bud tips show green and completed by the time the leaf tips have 


3 Viviparous females are those that bring forth young alive, the eggs developing and 
hatching within the body of the parent. 
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begun to separate. Orchardists with considerable acreage to treat, 
and planning to make the delayed-dormant application, should be 
sure to have adequate equipment to accomplish the work before the 
foliage expands to any appreciable extent. 


GREEN APPLE APHID 


The green apple aphid (Aphis pomi DeG .) hatches from over- 
wintering eggs in the spring about the same time as the rosy aphid, 
but unlike the latter feeds during the entire season upon the apple. 
It is often injurious to bearing orchards, but is much more serious 
as a nursery pest and in young orchards, sucking sap from the 
tender shoots and leaves (fig. 48), the latter bec coming much curled. 
The attack materially checks the growth, especially during periods 
of drought. This insect secretes a large amount of honeyde w on 
which ants feed; these often are quite abundant and are mistaken 
for the real depredator. A black fungus grows on 
the honeydew, giving the foliage and shoots a soot- 
like appearance. The green apple aphid is widely 
disseminated throughout the United States, feed- 
ing principally on ‘the apple, but it has also been 
recorded upon the pear, wild crab, and white thorn. 


LIFE HISTORY 


The insect passes the winter in the egg stage, the 
ry’ 
eggs being laid on twigs and water sprouts. They 
are yellow: ish green when fre shly laid, later chang- 
ing to a elossy black. The so-called stem mothers 
hatch from these eggs about the time the buds begin 
to burst. From 9 to 17 generations are produced 
during the season, following which the sexual indi- 
viduals appear and deposit ‘the overwinte ring eggs. Ficure 49.—Individ- 
The wingless viviparous female is of a uniform uals of apple 
grain aphid clus- 
green color, darkening with age, frequently having tered) on swollen 
a yellowish head. The winged viviparous female jaraod © time we 
is pea green, with head and thorax shiny black, 
wings transparent, sad appendages more or less completely black. 


CONTROL MEASURES 


Thorough spr aying of trees as the buds are bursting in the spring 
(delayed- dormant treatment) as described for the rosy apple aphid 
(p. 25) will be of much value in controlling this species. By midsum- 
mer, however, the aphids may become abundant again and in the case 
of young orchards do considerable damage in checking tree growth. 
It isa question of judgment on the part of the orchardist whether or 
not to spray, in view of the only partial effectiveness of treatments 
due to the curled and rolled-up leaves. If the injury is pronounced, 
spraying with the 40 per cent nicotine sulphate in soapy water is 


probably advisable, care being taken to apply the liquid thoroughly 
and with force. 


APPLE-GRAIN APHID 


Fruit growers are often unnecessarily alarmed early in the spring 
upon finding the swollen apple buds covered with small, light-green- 
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ish aphids (fig. 49) awaiting an opportunity to feed upon the firs 

succulent leaf tissue that appears. lar when the tree is in bloom, 

the same aphids may appear in hordes in the blossoms, often 15 oy 
20 individuals to a single flower. This i: usually 
the apple-grain aphid, which, even’ whon abun. 
dant, is believed to cause no important injury, 
since it leaves the apple shortly after the bloom. 
ing period and migrates to grains and grasses, 
on which it passes the summer. 


LIFE HISTORY 


The apple-grain aphid (Rhopalosiphum pruni- 
foliae Fitch), or “apple bud aphid,” as it is 
sometimes called, is quite widely distributed 

: throughout the United States. It passes the win- 

Fie e-orain “aan, ter in the-egg stage. The eggs (fig. 50), which 

on twig. &n- are laid in crevices of the bark or on the twigs 

larged 4 times is : ’ 

are pale green when first deposited, later chang. 

ing to a glossy black. Some of the eggs hatch prematurely during 

warm days in winter and are destroyed, but the majority do not hatch 
until the buds commence to swell. 
Several generations are produced 
by the time the apple blooms 
have fallen, at which time the 
aphids migrate to grains and 
grasses, as described. The wing- 
less viviparous female is pale 
green, darkening with age, and 
on its back are commonly found 
three longitudinal stripes of 
darker green. The appendages 
are marked with black near the 
tips. The winged viviparous fe- 
male is greenish, with a glossy 
black head and thorax and with 
each side of abdomen marked 
with a row of black dots and a 
small black patch near the base 
of each cornicle or honey tube. 
The wings are transparent, and 
the appendages are more or less 
completely black. In the fall 
migrants develop on the grains, 
and these return to the apple and 
produce the egg-laying females. 

After mating with the winged — > re ; 

males the sexual females deposit "Wit 517 Apple oe Se Se 

their over-wintering eggs. 

If the apple-grain aphid is the only species present, it will cause 
but slight injury to the apple, and special control measures will not 
be required. In many instances, however, some of the other common 
and more injurious apple aphids are at work, in which event spray- 
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ing with nicotine sulphate, as recommended for the rosy apple aphid 
(p. 26), will be desirable and will kill the plant lice present, regard- 
less of the species. 

ROSE LEAF HOPPER 


During midsummer and early fall the lower apple foliage is often 
more or less stippled or mottled with white. (Fig. 51.) An exam- 
ination of such leaves will usually reveal on the lower surface many 
small, active insects, the so-called rose leaf hopper, Empoa rosae Li. 
(Fig. 52.) During recent years injuries by this pest have attracted 
increasing attention in certain commercial orchards. Leaves seri- 
ously infested by this hopper are unable to function properly and 
in extreme cases fall to the ground, interfering with the proper de- 
velopment of fruit buds and fruit. The leaves are not curled by this 
species, such injury being caused by the potato leaf hopper (p. 30). 

The rose leaf hopper is believed to have been introduced from 
Europe, perhaps on nursery stock, and is now widely distributed 
throughout the United States. Among its food plants, in addition 
to the rose and apple, are our common deciduous fruits; the grape, 
raspberry, currant, gooseberry, and_black- 
berry; the elm, oak, etc. Rosaceous plants, 
however, are preferred. 


LIFE HISTORY 


The rose leaf hopper passes the winter in 
the egg stage. The winter eggs are deposited 
beneath the bark of the apple and other 
plants, especially the rose where available, 
producing small, blisterlike spots, slightly 
crescentic in outline. The egg is elongate, 
about one-fortieth of an inch in length, and  Ficure 52.—Rose leaf _hop- 
when laid is transparent, changing toward Se 
the close of its incubation to yellowish white. 
The young or nymphs hatch in the spring, usually from three to 
four weeks earlier than the apple leaf hopper, and immediately begin 
their attack upon the foliage. In the early summer they become 
full grown, at which time they are yellowish green and about one- 
eighth of an inch in length. After feeding on the foliage for several 
weeks the adults deposit eggs in the veins of the leaves. The second 
generation hatches from these eggs and the nymphs continue to 
feed upon the foliage. It is the work of this brood which as a rule 
is most conspicuous during late summer. The second brood of adults 
deposits the overwintering eggs in the bark of the apple, rose, etc., 
as previously mentioned, 

CONTROL 


For the control of the rose leaf hopper nicotine sulphate (40 per 
cent nicotine) should be used in the proportion of 1 part to 1,200 or 
1,500 parts of water. If other grades of nicotine compounds are em- 
ployed, care should be taken that the diluted spray has an equiva- 
lent strength, namely, about 0.03 per cent of actual nicotine. Fish 
oil or laundry soap should be added at the rate of 2 to 3 pounds to 
each 50 gallons of water. The spraying should be directed against 
the first-brood nymphs on the under surface of the lower leaves, 
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which require careful and thorough spraying. One application 
should so reduce the “ hoppers ” that further spraying will not be 
necessary. The treatment should be made when the fir st-brood 
nymphs are present in maximum numbers, and preferably in the first 
to third stages, which as a rule will be three to four weeks earlier 
than the first spray for the potato leaf hopper. If spraying for the 
first brood has been neglected and the second brood requires treat 

ment, use nicotine sulphate as described above, timing the appl 
tion when the nymphs are present 
in maximum numbers. 


POTATO LEAF HOPPER 


The potato leaf hopper, some- 
times referred to as the apple leaf 
hopper (Z’mpoasca fabae Harris) 
much resembles in size and general 
appearance the rose leaf hopper 
(p. 29), though the injuries it 
causes are quite different. On 
apple, this form attacks principally 
the tender terminal leaves, causing 
them to become reduced in size, 
curled and misshapen. (Fig. 53.) 
The effect of feeding by the insects 
eventually causes the tips of the 
leaves to dry up and turn brown, 
This injury is often important on 
young orchard trees and on nurs- 
ery stock. The potato leaf hopper 
is widely disseminated throughout 
the United States, attacking nu 
merous plants, including most de- 
ciduous fruits, as well as shade 
trees, grasses, cereals, truck crops, 
and the like. 










































LIFE HISTORY 


The insect hibernates in the adult 
stage (fig. 54) beneath fallen leaves 
issaiiiiscedeiliinaiien dialtbditey alata or other convenient shelter in the 

; ‘ leaf hopper ee orchard or near by. It is pale 

green, about one- -eighth of an inch 
in length, and = the thorax are tw o pearly white, longitudin: il lines, 
i connected by a transverse line forming the letter H. As the weather 





o 


. becomes warm in the spring the adults leave their hibernating quar- 
i ters and make their way to the underside of the terminal “leaves, 
h where they commence feeding. Later the eggs are inserted be neath 


the lower epidermis of the leaf and in due time give rise to the 
nymphs. The latter are principally responsible for the curled and 
deformed condition of the foliage. 

Two generations are produced each year in the Middle Atlantic 
States, the adults of the last one hiber nating as described. The eggs 
are Ver y minute, cylindrical, about one-thirtieth of an inch in length, 
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transparent when first deposited, changing later to a pale yellow. In 
size the nymphs vary according to age and in general are yellowish 
green. The adults are very active and when disturbed can readily 
dart from one limb to another or fly to near-by trees. 


CONTROL 


The potato leaf hopper, like the rose leaf hopper, can best be con- 
trolled by a nicotine spray, as nicotine sulphate (40 per cent nicotine) 
in the proportion of 1 part to 1,200 or 1,500 parts of soapy water. 
The spraying should be done against the first-brood nymphs, special 
attention being given“to covering the lower surface of the leaves, 
and the application made when the insects are mostly in the third 
nymphal stage. This can be determined by frequent examinations of 
the insects on the leaves. Since lime-sulphur is frequently used as a 
summer spray, the nicotine sulphate may be combined with it, omét- 
ting, however, the soap. Lead arsenate, if desired, 
may be added to this combination and thus at 
the same time effect the control of chewing insects 
as well as of fungous diseases. 


BUD MOTH 


The little, brownish, overwintering caterpillars 
of the bud moth (7’metocera ocellana Schiff) are 
about half-grown when the apple buds begin to 
swell in the spring and are ready to gnaw into 
the buds when these open. Later they feed upon 
the expanding foliage (fig. 55, B), but the injury 
is usually greatest to fruit buds, which are fre- 
quently devoured to such an extent as to destroy 
the prospects of a crop. As mentioned later, in- 
jury of a different nature is caused during the 
summer and early fall by the new generation of 
larvae, but this damage is not so serious as that Ficure 54.—Adult po- 
produced by the overwintering caterpillars. Walarged 8 thee 
Nursery stock is sometimes seriously injured, and 
the pest often is accidentally distributed through the sale of the 
infested trees. 

The bud moth was introduced into this country from Europe and 
easily ranks as the most important of the apple bud-infesting insects. 
It is essentially a northern species, being found chiefly in the upper 
tier of States from coast to coast, but is perhaps most numerous in 
the New England States, where it frequently causes a considerable 
loss, particularly in unsprayed or poorly cared for orchards. The 
apple is its principal host, but it will also attack pear, quince, peach, 
cherry, plum, prune, blackberry, laurel, oak, and other plants. 


LIFE HISTORY AND HABITS 


The bud moth, as mentioned, passes the winter as a half-grown, 
dark-brown, black-headed larva, within a small silken case, known 
’ 3 
as @ hibernaculum. (Fig. 55, A.) This is composed of silk, rein- 
41563°—31——_3 
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Figure 55.—Bud moth; A, Twig with winter cocoon or hibernaculum in crotch 
at a; B, spring feeding of larva in expanding leaves; C, later stage of in- 
fested leaves, showing dead, rolled leaves; D, larval nests in rolled leaves, 
a deserted one at b and a new one at c; E, feeding areas and larva on a leaf; 
F, mature larva; G, H, pupal cocoons at d and e; I, pupa; J, K, bud moth 
adults; L, eggs on underside of leaf, enlarged; M, two leaves showing sum- 
mer feeding of larva; f, appearance on upper surface; g, web-covered feeding 
area on under surface in which is partly concealed qa tube of silk and frass; 
N, a common condition where two leaves are webbed together, one leaf being 


dead and detached from its base; O, P, diagrams of larva showing arrange- 
ment of tubercles and hairs 
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forced by small bits of bark or leaves, and is attached to an apple 
twig. As soon as the bud scales commence to separate in the spring 
the larvae begin feeding and continue to work on the expanding 
foliage and flower parts, usually webbing these more or less together 
by means of silken strands so as to form a protective covering. Some 
of the caterpillars continue their burrows through the buds into the 
tender twig growth. In early summer the. caterpillars reach ma- 
turity, when they are reddish brown, with a black head, and are about 
half an inch in length. Subsequently they transform to pupae within 
a curled leaf or several leaves sewed together. The pupa (fig. 55, 1) 
is brownish and about five-sixteenths of an inch in length. The small 
ashy-gray moths (fig. 55, J and K), having whitish bands across 
the forewings and a wing expanse of slightly more than half an inch, 
appear shortly afterwards and deposit very small, oval, practically 
transparent eggs (fig. 55, L), which hatch in a week or so following 
their deposition. The new generation of larvae protect themselves 
with a covering of silk as they feed upon the foliage and often eat 
out shallow excavations through the skin of 

the fruit (fig. 56), particularly where it comes 

in contact with a leaf. These small holes 

may sometimes be confused with the so-called 

“stings” (p. 2) made by the late broods of 

the codling moth. As fall approaches the 

larva builds a hibernaculum, in which it 

spends the winter. 


CONTROL MEASURES 


Although it is somewhat difficult to effect 
immediate control in orchards where this pest 
is numerous, thorough spraying, regularly 
practiced, will soon bring satisfactory results. Fiavre 56.—Holes in apple 
The first application should be made as soon anv, Wing Summer 
as the flower buds appear, and this should be 
followed by another application when the buds are in the pink cluster- 
bud stage, using in each instance 2 pounds of lead arsenate to 50 
gallons of water or fungicide. After the pest has been well reduced 
in numbers, the regular orchard sprays, as applied for apple scab, 
the plum curculio, and the codling moth, will ordinarily hold it in 
check. Where spraying is not so generally practiced, as in nurseries 
or young orchards, it will often be feasible to examine the trees and 
remove the infested leaves or else crush with the hands the insects 
within the nests. 

LESSER BUD MOTH 


Although the lesser bud moth (Recurvaria nanella Hiibn.) is 
reported as an apple pest of minor importance, it is quite possible 
that its depredations are more extensive than generally recognized, 
since it may be responsible for a part of the injury usually attributed 
to the bud moth (p. 31). The overwintering larvae bore into the 
buds as they begin to swell in the spring (fig. 57) and often, like the 
bud moth, destroy the flowering parts, thereby reducing the size of 
the fruit crop. As the leaves begin to expand, the larvae tie them 
together with silken strands and feed within the inclosure thus 
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formed. Another type of injury of much less importance is caused 
by the newly hatched larvae mining in the leaves during midsummer, 
(Fig. 58.) 
The lesser bud moth is of European origin and was probably acci- 
dentally introduced into this country on nursery stock. Its present 
distribution covers the Northeastern and North 
Central States. The pear is reported as its favor. 
ite food plant, but it has also been found on the 
apple, peach, plum, cherry, wild plum, and 
hawthorn. 

At the conclusion of the spring-feeding period, 
the full-grown larvae, which are about three. 
eighths of an inch in length and of a brown to 
light-green color, crawl to the tree trunk, where 
they spin cocoons beneath the bark scales or in 
crevices. The larvae soon transform to pupae 
which measure about three-sixteenths of an inch 
in length and vary in color, changing at first 
from green to greenish brown, and later to brown, 
The small moths (fig. 59), which have a wing 
expanse of about half an inch, are streaked in 
appearance and have conspicuous black and white 
banded legs. They deposit their small, yellowish 
eggs on the underside of the foliage, and the 
larvae, upon hatching, eat through the lower 


 piggakae of the leaf and mine therein until 
the approach of cold weather, when _ they 
lesser bud-moth desert their mines and spin their winter 


larvae. Three : 
times natural size hibernacula. 


FiGurE 57.—Apple 
bud infested with 


Figure 59.—Adult of the lesser 
FiguRE 58.—Work of lesser bud- bud moth resting on bark of 


moth larvae on apple leaf pear tree. Enlarged six times 
CONTROL 


The lesser bud moth can be well controlled by spraying the dor- 
mant trees with concentrated lime-sulphur solution, testing 32° 
Baumé, in the proportion of from 6 to 614 gallons, diluted with 
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aused sufficient water to make a total of 50 gallons—a strength also effective 

mimer, against the San Jose scale, blister mite, etc. If the orchardist does 
not wish to make the foregoing dormant treatment, two applications 

y accl- of lead arsenate of 1 pound to 50 gallons of water or fungicide may 

resent be substituted. Zhe first of these applications should be made when 

North the buds are swelling and the second as soon 

favor- as the cluster buds have separated, com- 

on the monly known as the pink cluster-bud stage. 


1, and JAPANESE BEETLE 


period The Japanese beetle (Popillia japonica 
three. Newman) (fig. 60) was first discovered in 


wn to the United States at Riverton, N.J., in 1916 

where and has since spread to several of the near-by 
or in States. The beetle is an omnivorous feeder, 
attacking the apple, peach, and grape, as 


pupae 
2 ah well as many other species of fruits. In- 
1 . ic 9) . 
it first cluded in the general list of over 200 host FicgurE 60.—The Japanese 
brown plants are a wide variety of cultivated beetle. About twice natural 
. wing crops, shade trees, and numerous weeds. 


ked in 
1 white 
llowish 
nd the 

lower 
n until 
1 they 
winter 


sser 
: of 


fone Figure 61.—Japanese beetles feeding on peaches 


The principal injury to the apple is caused by the beetle’s skele- 
tonizing the leaves and feeding upon the fruit itself, especially as it 
the dor @ is nearing maturity. Large areas of the skin and the flesh beneath 


ing s are frequently consumed by the beetles, especially when congregated 
ed with @ on the fruit in numbers. (Fig. 61.) The beetle measures about 
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three-eighths of an inch in length and is a bright metallic gree, 
except that the greater part of the wing covers is a coppery brown, 


LIFE HISTORY 


The winter is passed in a dormant condition in the larval or grub 
stage in the soil. As the soil becomes warmer in the spring the 
grubs resume feeding on soil particles, on decayed organic matter, 
and on the fibrous roots of plants. (Fig. 62.) 


Figure 62.—Life-history diagram of the Japanese beetle stages 


Late in the spring each grub prepares an earthen pupal cell 1 
which it soon changes to a pupa, after which the adult beetle appears 
The peak of beetle emergence in New Jersey occurs during July and 
August, Beetles are to be found, however, in June and September 
also, their relative abundance being largely governed by weather 


conditions. As previously mentioned, the beetles feed on a wide 
variety of cultivated and wild plants. They deposit their eggs i 
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the soil. The grubs or larvae which hatch from the eggs feed on 
whatever food is available in the soil until cold weather approaches. 
There is thus only one generation of the Japanese beetle a year in 
the area now infested. 

CONTROL MEASURES 


The most satisfactory protection for late varieties of apples is 
obtained by spraying in the latter part of June, or whenever the 
beetles first become noticeable,* with lead arsenate 3 pounds, and 
flour 2 pounds in 50 gallons of water. The flour should be mixed 
dry with the lead arsenate and this mixture worked into a smooth 
paste by adding sufficient water before it is poured into the spray 
tank for further dilution. One application of spray may be suffh- 
cient, provided the beetle infestation is not too heavy and the spray 
is not removed by rains. A second application, however, will be 
required if it should be found that the first is not giving adequate 
protection. 

Early apples may be protected with the same spray recommended 
for the late varieties, but in view of their season of ripening, it will 
be necessary before marketing the fruit to remove any arsenical 
residue in excess of the tolerance permitted by the Federal Food and 
Drug Administration. If it is not feasible to provide suitable 
cleansing apparatus, a spray for repelling the beetle, consisting of 6 
pounds of freshly slaked stone lime to 50 gallons of water, may be 
substituted for the lead arsenate-flour spray. 

The lime spray, though neither so effective nor so adhesive as the 
lead arsenate-flour spray, is nontoxic, and most of it may be removed 
by wiping if its presence mars the appearance of the fruit for 
marketing purposes, 

The use of lead-oleate coated lead arsenate is not recommended as 
a spray for edible products. 


NEW YORK WEEVIL 


The large snout beetle known as the New York weevil (Jthycerus 
noveboracensis Foérst.) is more formidable in appearance than the 
plum and apple curculios, but is of less importance. It seldom at- 
tracts much attention, except locally during seasons of unusual abun- 
dance. While known to occur in many fruit districts, its injuries 
have been confined mainly to parts of the South and to the Mis- 
sissippi Valley. The New York weevil feeds upon a wide variety 
of host plants, the more important including our common deciduous 
tree fruits, white and burr oak, hickory, ete. 

This weevil attacks the buds early in the spring and frequently 
eats into the twigs and tender shoots and cuts off the leaves. Occa- 
sionally young trees and nursery stock are quite seriously injured. 
_ Although the life history of this beetle has not been carefully 
investigated, it is known that the adults are active early in the spring 
and attack the buds as soon as they start to push out. The adult is a 
large snout beetle, about five-eighths of an inch in length and of an 


‘The time of the application will vary with the locality and the seasonal conditions. 
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ashy gray color, with small, light dots on the wing covers. (Fig, 
63.) The eggs are deposited on burr oak and certain other trees and 
the resulting larvae live in the twigs. The larva is footless and light 
yellow, with yellowish-brown head. 

As a means of combating this insect, jarring similar to that done 
against the plum curculio is sometimes practiced. On small trees 
hand picking is advantageous if the number of trees is not too great, 
Probably a thorough application of Bordeaux mixture and lead 
arsenate made as soon as the beetles appear would serve to repel or 
kill them before they seriously injure the buds. 


RED-LEGGED FLEA BEETLE 






The red-legged flea beetle (Crepidodera rufipes L.) every now and 
then appears suddenly in such numbers as to cause much alarm 
among orchardists who have set out young fruit trees on newly 
cleared locust land or in the vicinity of recently cut-over locust 
timber. While these sporadic attacks are often ott serious nature 
locally, they are fortunately of quite irregular occurrence. The 
beetles attack the buds early in the spring, resulting at times in the 
death of the tree. They also feed later upon the foliage and blos- 
soms. The red-legged flea beetle is found in Eu. 
rope and the United States and is known to havea 
large number of host plants, the more important 
of which include the apple and other deciduous 
tree fruits, many small fruits, and such trees as 
locust, hazel, dogwood, etc. | 

The life history of this insect has not been fully 
investigated, but it is known that it hibernates 
in the adult stage. The beetles are about one- 
tenth of an inch in length, oblong-oval, with wing covers usually of 
a polished bright blue and bright red legs. The larvae are supposed 
to live on the roots of locust. 

The buds of fruit trees should be sprayed with lead arsenate in 
the proportion of 1% to 2 pounds to 50 gallons of water or fungicide, 
and the application repeated if the beetles continue their attack. 
Bordeaux mixture (4-4-50) serves more or less as a repellent, and 
this, combined with lead arsenate, is as satisfactory a spray as any- 
thing known at the present time. As a supplementary control meas- 
ure, the beetles should be jarred from the trees on sheets, as is some 
times done in the case of the plum curculio. 





Ficure 63.—The New 
York weevil 
Slightly enlarged 


APPLE FLEA BEETLES 
Altica foliacea LeConte; Altica punctipennis LeConte 


The so-called apple flea beetles, in common with other flea beetles, 
have strongly developed hind legs with which they are able to jump 
somewhat after the manner of fleas. Generally speaking, the two spe 
cies here treated are not particularly destructive to bearing apple or- 
chards, but young orchards and nurserigs may sometimes be attacked 90 
severely that special remedial measures are desirable. The overwinter- 
ing beetles begin their attack upon the foliage in late spring to early 
summer, and when abundant eat many small holes through the leaves, 
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(Fig, giving them a perforated appearance. The larvae appear during mid- 
rees and summer and feed upon the soft leaf tissue, skeletonizing foliage. 
nd light The life histories of these insects have 
not been studied in detail. They pass 
at done the winter as bright, metallic-green 
ll trees beetles, about one-sixteenth of an inch 
O great, long. The eggs are yellowish, more or 
nd lead less elongate in outline, and are about one- 
repel or twenty-fifth of an inch in length. The 


full-grown larvae are generally black, 
about one-fourth of an inch long, and 
when grown pupate in fragile earthen 
cells just below the surface of the ground. 


1oW and Later the beetles issue and hibernate, 
1 alarm there being but one generation annually. 
1 newly Since flea beetles are chewing insects, 
r locust they may be controlled by an application 
; nature of lead arsenate of the usual strength in 
e. The water or fungicide, as lime-sulphur solu- 


s in the tion or Bordeaux mixture. The applica- 
nd blos- tion should be made as soon as the beetles 


1 in Ev are discovered. Orchards and nurseries 

o havea properly sprayed for other chewing in-  pigure 64.—Work of the spring 
iportant sects will seldom require special treat- cankerworm 

ci duoUs ment for this pest. 


trees as sae SPRING CANKERWORM 


Cankerworms, also known as 
measuring worms, loopers, or 
spanworms, have long been known 
as defoliators of apple and certain 
shade trees, and during canker- 
worm years may cause very im- 
portant injury, especially in or- 
chards not usually plowed or 
sprayed. In common with many 
other insects, cankerworms have 
their periods of abundance, usu- 
ally lasting four or five years, after 
which they practically disappear, 
due to the combined effects of 
parasites, climate, etc. The dam- 
age is done by the larvae feeding 
upon the foliage, which they con- 
sume, except the midribs and 


en fully 
bernates 
ut one- 
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enate in 
ingicide, 

attack, 
ent, and 
as any- 
ol meas- 
is some- 


larger veins. (Fig. 64.) By the 

bee the close of the feeding period, or- 

twal : chards may be so defoliated that 

ran from a distance they appear brown 
upple or- : 


tacked 0 Mravne 65.—Apple tree defoltated by and scorched as if swept by fire. 
(Fig. 65.) Cankerworms are 
most often troublesome in neglected orchards and on unsprayed trees 
growing in sod around the home, and when once established under 
such conditions may defoliate the trees several years in succession. 
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The spring cankerworm (Paleacrita vernata Peck), is native to 
North America, occurring in Canada and the northern part of the 
United States, ranging southward through the Mississippi Valley 
and westward to Kansas and Texas. It is present also in California, 
Its principal host plants are the apple and 
elm, although it also feeds on cherry, plum, 
prune, apricot, linden, ete. 


LIFE HISTORY 





The winter is passed in the pupal stage 
(fig. 66) just below the surface of the 
ground. If the weather is warm the 
moths will sometimes emerge as early as 
February, but as a rule emergence does not 
take place until early spring. ‘The wings 
of the female moths are very much dwarfed 
and are useless for flying, and this necessi- 
Ficure 66.—Two views of tates their crawling up the trees in order 

yee tous mes "™ to deposit their eggs. These are laid in 

patches along the trunk or larger limbs or 
in any convenient crevice. The females (fig. 67) are grayish, with 
a dark stripe on the back, and measure about five-sixteenths of an 
inch in length. The male moth 
has dark-gray fore wings, which 
are crossed with three dark 
bands. On the back of the abdo- 
men of both the male and female 
are several rows of reddish spines 
by which this species may be dis- 
tinguished from the fall canker- 
worms. The eggs (fig. 68) are 
oval, considerably less than one 
thirty-second of an inch in length, 
and yellowish green, sometimes 
showing a purplish iridescence. 
The young larvae hatch about 
the time the foliage of the 
apple commences to appear and 
immediately start feeding. The 
growth is completed by late 
. spring, when the larvae usually 
lower themselves to the ground 
by means of a silken thread. 
The full-grown larva (fig. 69) sicurr 67.—Female moths of the spring 
is slender, about an inch long, cankerworm. Enlarged three times 
varying in color from yellowish 
brown to black. There are often three broken yellow stripes above 
the spiracles, a narrow yellow stripe below the spiracles, and a 
broad greenish-yellow stripe along the lower surface, bordered on 
each side with black. There are only two pairs of prolegs, and 
the larvae loop as they crawl, after the manner of all measuring 
worms. 
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CONTROL AND PREVENTIVE MEASURES 


As already stated, orchards properly sprayed for the codling moth 
and leaf-eating insects are rarely if ever injured by cankerworms. 
Both the spring and fall cankerworms 
are controlled by thorough spraying of 
the trees with lead arsenate at the 
usual strength, though if the cater- 
pillars are half grown or larger when 
the application is made, the quantity of 
arsenate should be increased. Trees may 
also be protected by means of bands 
of sticky material or bands of cotton 
batting (see pp. 94, 95) placed around 
the trunk a month or two previoustothe Ficure 68.—Hggs of spring canker- 
time the buds usually begin to swell. rope tate tines reed three 
These barriers will keep the females 
from crawling up the trees to deposit eggs and will, if properly ap- 
plied, prevent the young larvae that may hatch below the bands from 
ascending the trees. Thorough plowing and cultivation of the soil 

after the larvae have pupated in 
late spring will be effective in 
destroying many of the insects 
while in this helpless stage. 


FALL CANKERWORM 


The caterpillars of the fall 
vankerworm (Alsophila pome- 
taria Harris), known also as 


Figure 69.—Larvae of the spring canker- 
worm. Two times natural size 


loopers, measuring worms, or spanworms, 
attack the foliage of the apple in the 
manner described for the spring canker- 
worm, and the two species, along with 
certain other loopers, may often be present 
on the trees at the same time. The fall 
cankerworm is a more general feeder than 
the spring form, attacking, in addition to 
the principal pome and stone fruits (fig. 
70), the hackberry, the common hickory, 
linden, walnut, butternut, etc. It occurs 
generally over the northeastern States and 
in Canada, extending westward to the 
Central States. It is also present in Cali- 
fornia, attacking various deciduous fruits. 
Figure 70.—Injury to cherry 


by fall cankerworm 
LIFE HISTORY y . 


The life history of the present species differs somewhat from that 
of the spring cankerworm in that the winter is passed chiefly in the 
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egg stage, the eggs being deposited usually in the fall, though some eggs 
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are laid in the spring by moths that emerge at this time. The dark-gray 


eggs, which are 
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Ficus 71.—Egg ®d must crawl 
mass Of the fall 
cankerworm. En- 
larged five times 


long. 
the spring cankerworm and have 
about the same wing expanse. 
Neither sex, however, has the two 
rows of spines on the back of the 
abdomen, as has the preceding 
species. 

CONTROL 





The remedial measures indi- 
cated for the control of the 
spring cankerworm will be effec- 
tive in combating the fall form. 
If bands of sticky material or cot- 
ton (see pp. 94, 95) are used, they 





moth of the fall 
Enlarged 


Fieurgs 73.—Female 
cankerworm depositing eggs. 
three and one-half times 


Pacific slope it is replaced by other closely related forms. 


eggs on the twigs. y 
(fig. 74) are dark gray and about half an inch 
The males (fig. 75) resemble in size those of 


arranged neatly side by side in 


clusters of 100 to 400 upon apple twigs, as shown 
in Figure 71, resemble tiny flowerpots. 


When full 
is about 1 inch in length, slender, 
of prolegs, which serve readily to 


distinguish it from the spring cankerworm, which 
has only two pairs. 
usually dark greenish or blackish, the majority 
showing on each side a prominent, longitudinal 
stripe of light lemon yellow. 
the spring form, females of this species are wingless 


The larvae (fig. 72) are 


Like the moth of 


up the trees in order to deposit 
(Fig. 73.) The female moths 






















Figure 72.—Fall cankerworm larva. 
Two and one-half times natural size. 


should be applied in October and 
kept in good order by frequent 
examination until the danger of 
injury is over in the spring. 


EASTERN TENT CATERPILLAR 


The eastern tent caterpillar 
(Malacosoma americana Fab.), or 
apple-tree tent caterpillar, con- 
structs the unsightly tents or webs 
which are familiar objects in the 
spring in neglected orchards and 
in trees along fences, roadways, 
streams, etc. During caterpillar 
years considerable damage fre- 
quently results from the defolia- 
tion of young orchards and trees 
not regularly sprayed. It is a 
native insect and occurs westward 
to the Rocky Mountains. On A 

e 


favorite host plant of the tent caterpillar appears to be wild cherry, 
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© eggs though it feeds freely upon apple, peach, plum, and other deciduous 
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The tent caterpillar passes the winter 
in the egg stage. The eggs are laid on 
twigs in clusters of from 300 to 400 
(fig. 76), each egg mass being covered 
with a waterproof material. An indi- 
vidual egg is somewhat thimble-shaped 
and is about one twenty-fifth of an inch 
in length. The eggs hatch as the apple 
buds begin to open or somewhat earlier, 
and the larvae are ready to attack the 
new leaves as soon as they appear. 
Almost immediately after hatching the 
colony begins to form its silken nest or 
tent, usually in the crotch of the tree 
limbs, sometimes at or near the trunk 
of the tree. As the larvae grow, the Ficure 74.—Female moths of the 
tent is enlarged from time to time to Te oe 
accommodate the needs of the colony. 
(Fig. 77.) When full grown, the caterpillars make their way to 
sheltered places for spinning their cocoons, in which the pupal stage 
is passed. The full-grown larva (fig. 78) is about 
2 inches long, deep black, with a white stripe 
along the back and blue and white spots on each 
side. The caterpillars are partly covered with 
yellowish hairs. The brownish 
2 i , be pupa (fig. 79), which measures 
about three-fourths of an inch in 
yer and ae length, is inclosed in a silken co- 
requent a coon (fig. 79), loosely woven on the 
ger of | ’ i ae outside but tightly woven within, 
5. | and, when freshly made, is more 
, Se or less covered with a yellowish 
LLAR . ; 
powder. The moths issue during 
erpillar  picure 75.—Male midsummer and soon thereafter 
vb.), or mikey te fal deposit their characteristic over- 
r, Ccon- larged two and one- wintering egg masses. The 
or webs aalr times ee ee ee 
F moths are reddish brown, the fore 
in the wings having two transverse, oblique, whitish stripes. 
‘ds and @ (Fig. 80.) , 
rdways, 
erpillar 
ye fre- Apple orchards regularly sprayed for other insects ricurs 76—Two 
defolia- @ will rarely be seriously troubled by this insect. The {2% masses of 
id trees #@ lead arsenate used in the pink cluster-bud spray will tent caterpil- 
it is a 9§ destroy the caterpillars before they have occasioned si 
estward #§ much damage. Whenever it is desirable to spray for the tent cater- 
On the @ pillars alone, lead arsenate is advised in water or fungicide, using the 
s. The @ poison in the proportion of 1 pound to 50 gallons for the young cater- 
cherry, @ Pillars, but doubling the amount of poison in case the larvae are one- 


PREVENTION AND CONTROL 
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third grown or over. It is quite practicable to destroy the neg 
and caterpillars by hand where these are not too numerous. Dy. 
ing the work of pruning lookout should be kept for the egg masgy 
and these removed and destroyed, Th 
destruction of wild-cherry trees in th 
vicinity of orchards will aid in keep. 
ing the pest 
reduced. 





FALL WEBWORM 






As the name in- 
dicates, the larvae 
of the fall web- 
worm (Hyphan- 
tria cunea Drury ) 
web together a 
considerable 
number of leaves 
and twigs into an 
unsightly nest 
— (fig. 81),much in 

ar Figure 77.—Larvae and nest evidence in the 
on ca tors tree =late summer and 
early fall. With- 

in the nest the larvae feed upon the 
leaves, as well as any fruit which may 
be inclosed. This insect is not ordinarily 













x an important apple pest, except in epi- Ficune 78.—Larva of astem 
demic years in neglected orchards or in ge eee 


an“ 


young orchards to which arsenical sprays 

are not as a rule applied. It is a native species, widely distributed 
over the United States, and attacks a large variety of food plants, 
as the apple, pear, pecan, and va- 
rious nut and shade trees. It 
rather chronically injurious to 
shade trees. 

The fall webworm passes the 
winter in the pupal stage concealed 
beneath trash on the ground o 
just under the surface of the soil 
or sometimes in the crevices of the 
bark. The dark-brown pupa (fig 
82) is inclosed in a flimsy silken 
cocoon, into which hairs from the 
caterpillar are woven. The firs 
brood of moths issue irregularly, 
Figure 79.—Cocoon (left) and pupa but some larval webs are to be founl 

Ciently Galacccde “emt caterpillar. within a few weeks after the foliag 

has pushed out. In the Middle ani 
Southern States a second brood appears in late summer or fall. The 
moths (fig. 83) have a wing expanse of about 114 inches and are var 
able in color, some being pure white, others white spotted with black 
and brown dots. The eggs (fig. 84), which are light yellow and glob 
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ular, are deposited on both the upper and lower surfaces of the leaves 

in flat clusters usually containing a few hundred eggs, and are more or 

less covered with white hairs 

from the body of the female. 

Upon hatching, the caterpil- 

larsattack theterminal leaves 

ofthe branchand soon inclose 

asection within a silken web, 

enlarging it as more food is 

required. Feeding is con- 

tinued within this web un- 

til the larvae are nearly Ficure 80.—Kastern tent caterpillar moths: 

rrown, when they frequently eae hea dh calle at right. About three. 

feed outside the nest at night. 

A full-grown caterpillar (fig. 85) is about 114 inches long, with a 

broad, dark band along the back, the body being covered with long, 
whitish hairs, though there is con- 
siderable variation in their color 
and appearance. 

This species yields readily to ar- 
senicals of the strength usually em- 
ployed and will require no attention 

_In apple orchards receiving the 
proper spray applications for other 
chewing insects. 


RED-HUMPED APPLE CATERPILLAR 


Ordinarily the red-humped apple 
caterpillar (Schizura concinna §. 
and A.) is one of the minor insect 

oe enemies of the apple, the injury con- 

Proune 81.—Nest or web of the fall sisting in the defoliation of individ- 

ual branches or occasionally of young 

trees. The caterpillars feed in colonies at the ends of branches and 

are met with from midsummer until early fall, according to latitude. 
It is a native species, quite generally distributed through- 
out the United States and, in addition to the apple, feeds 
upon the pear, cherry, plum, and prune, as well as cer- 
tain other fruit, nut, and shade trees, Asarule it winters 
in the larval stage within a loosely constructed cocoon in 
some sheltered place on or near the ground. (Fig. 86.) 
In the late spring or early summer the larvae transform 


to pupae, from which moths issue somewhat later. The 


parent moth is dark brown (fig. 86, B), with a wing 

expanse of about 114 inches. The fore wings are grayish 

near the tips, merging into dark brown near the body. 

The whitish, globular eggs (fig. 86, C) are deposited _ 
side by side in a cluster of 50 to 100 on the underside “'4U4P 8.5: 
of the leaf. The young larvae upon hatching are gre- worm pupa. 
garious; they feed upon the lower leaf surface and eat half times 
out the soft parenchyma. (Fig. 86,C.) Asthey become {.'""*! 
older they feed along the edges of the leaf (fig. 86, E), 

consuming the leaf more or less completely. Upon attaining their 


full growth the larvae construct cocoons for the winter in the North, 
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whereas in the South they spin very light cocoons in leaves or othe 

convenient places, pupate, and finally transform to the adult stage 

giving rise to a second generation. A full-grown larva (fig. 86, B) 
is about 114 inches in length, with the head cor] 
red and a red hump on the fourth body segmeny, 
There are black and yellowish-white lines along 
the body, and on the back are two rows of blackis) 
spines. When at rest the rear end of the body is 
elevated. 

The red-humped apple caterpillar will readily 
yield to lead arsenate sprayed upon the infested 
trees. Where this insect has been more or leg 
troublesome in past years, a lookout should lk 
kept for its first appearance and the arsenical 
applied promptly. Scattered colonies, if not to 
numerous, can often be economically destroyei 
by hand. 


YELLOW-NECKED 
APPLE CATER- 


Figure 83.—Moth of PILLAR 
fall webworm de- 
positing eggs. The vyellow- 
Twice natural size ? 
necked apple cat- 
erpillar (Datana 
minastra Drury) is very similar in its 
habits and method of feeding to the 
red-humped apple caterpillar, the 
injury as a rule being confined to in- 
dividual limbs, although sometimes °°"® "Si, R8eF por. ates 
entire trees are defoliated, princi- 
pally in young orchards. Ordinarily it does very little damage, 
except during occasional years. It is native to America and attracts 
attention principally in the 
Central and Northern States 
It feeds upon the apple, pear, 
cherry, quince, and many nut 
and shade trees. 

The insect passes the winter 
in the ground near the surface 
of the soil as a naked, brownish 
pupa slightly less than an ineh 
in length. The moths appear 
in midsummer and deposit from 
25 to 100 eggs in flat masse 
(fig. 87) on the underside of the 
leaves. The adult, which hasa 
wing expanse of about 2 inches 

3 : is reddish brown, with the for 
Fieure 85.—Fall webworm caterpillars. ° i 

Slightly enlarged wings crossed by three or fott 

dark lines. The larvae feed m 

dense colonies, at first on the lower surface of the foliage, but late 

on the edges of the leaves. If disturbed, they are likely to cea 

feeding and erect their heads, and.rear ends in a characteristic atti 
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Ficurp 86.—Red-humped apple caterpillar: A, Moth at rest on twig; B, moth 
with wings spread; C, apple leaf showing unhatched eggs at a, and young 
caterpillars feeding on lower epidermis at b; D, caterpillar nearly full grown; 
RK, full-grown caterpillar ; F, cocoons on ground amongst grass and dead leaves, 
one cocoon cut open to show caterpillar within 


41563°—31——-4 
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tude, as shown in Figure 88. Upon reaching their full growth the 
caterpillars leave the trees and enter the soil, where they pupate for 


Figure 87.—Egg mass of yel- Figure 88.—Yellow-necked 
low-necked apple caterpillar apple caterpillars. Natural size 


the winter, there being but one brood each year. The mature larva 
measures about 2 inches in length. The head is black, and the sides 


Fieure 89.—Gipsy 
moth caterpillar. 
Natural size 


are striped with black and yellow lines; the body 
is more or less covered with whitish hairs. 

When this species becomes troublesome on 
apple, it may be. readily controlled by spray- 
ing the trees with lead arsenate at the usual 
strength. Occasional colonies of the caterpil- 
lars found in the orchard can be shaken or 
brushed from the trees and killed on the 
ground. 


GIPSY MOTH 


The gipsy moth (Porthetria dispar 1.) in 
its area of distribution is often quite injurious 
to the apple. The larvae when young eat small 
holes in the leaves, but later consume the entire 
leaf with the exception of the larger veins. 
This insect is notorious for its injuries to shade 
and forest trees in the New England States, 
where large sums of money have been spent in 
restricting its further spread. It was acciden- 
tally introduced from Europe into Massachusetts 
about 1869. It is still confined to the New Eng- 
land States, though an outbreak found in New 
Jersey has been practically eradicated. The 
caterpillars attack a very large variety of plants, 


including various deciduous fruits, but, as mentioned, are especially 
destructive to forest and shade trees. 
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LIFE HISTORY 


During the winter season the gipsy moth is in the egg stage, the 
eggs being laid in more or less flat masses, containing from 400 to 
500 eggs and covered by hairs from the body of the female. These 
masses are placed frequently at the base of trees, under stone walls, 
or on wooden fences, the moth apparently not being particular, 
except to find a somewhat protected location. The caterpillars are 
hatching in the spring by the time the apple buds begin to show 
green, and as the leaves expand these are fed upon until the cater- 
pillars complete their growth. The mature larva is about 2 inches 
in length, with characteristic markings on the back which consist of 
five pairs of blue tubercles followed by six pairs that are reddish; 
between these markings is a thin yellow stripe. The body is well 
clothed with black hairs. (Fig. 89.) The pupa measures about an 
inch in length and is dark brown. The moths emerge during midsum- 
mer and deposit the overwintering eggs, there being but one brood of 
caterpillars each year. The extended wings of the male moth meas- 
ure about 114 inches from tip to tip, are light brown, and crossed 


Ficure 90.—Male gipsy moth. Figure 91.—Female gipsy moth. 
Natural size Natural size 


with four irregular, dark lines. (Fig. 90.) The female (fig. 91) is 
somewhat larger and is unable to fly. Its wings are whitish with dark 


lines on the fore wings as in the male moth. 


CONTROL 


Orchardists can reduce the infestation to a considerable extent by 
examining their trees and surrounding fences for the egg masses 
during the winter and treating them with crude coal-tar creosote, to 
which should be added a small quantity of lampblack to serve as a 
marker. The trees should also be sprayed as soon as the leaves are 
large enough to take an application of poison. Since the gipsy-moth 
vaterpillars are quite resistant to arsenical poisons, it is necessary to 
use 3 or 4 pounds of lead arsenate to each 50 gallons of water or 
fungicide, and this strength is effective only during the very early 
season when the larvae are young. 


BROWN-TAIL MOTH 


Early in the spring, as the leaves are pushing out, the small larvae 
of the brown-tail moth (Vygmia phaeorrhoea Don.) emerge from 
their winter nests and attack the foliage. Somewhat later in the 
spring they also feed upon the blossoms. (Fig. 92.) When abund- 
ant they defoliate the trees more or. less completely. The insect 
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occurs rather generally over the New England States, and its range 

extends into Canada. While not now especially destructive, it has 

in recent years been a pest of importance and may reappear in 
destructive numbers at any 
time. The brown-tail moth 
is a native of Europe and is 
thought to have gained en. 
trance into this ¢ ountry 
about 1890, or a few years 
later. The apple is one of its 
favorite food plants, as is 
also the pear, but it 1s pre. 
eminently a defoliator of 
shade and fores t trees, ex- 
cept conifers. 


LIFE HISTORY 


The insects winter as very 
small caterpillars in tough 
silken nests composed of 

Figure 92.—Brown-tail moth caterpillars de- partly skeletonized leaves, 
: vouring apple foliage and blossoms securely webbed -together, 
(Fig. 93.) With the ap- 


proach of warm weather the aterpillars emerge from their winter 


nests to attack the developing foliage. They continue feeding until 
early summer, when they become full 
grown, and spin very light cocoons, fre- 
quently in a leaf or amongst trash near the 
trees. The full-grown-larva is about 114 


FiGurE 93.—Two nests of the 
brown-tail moth 


inches long and dark brown to 
black. The body is covered with 
reddish-brown hairs and on each 
side is a row of white tufts, with 
two bright-red tubercles near the 
posterior end of the body. The 
larvae transform into dark-brown 
pupae about three-quarters of an 
Fp SE AIP EAT Be TOIT inch in length, and later the adults 
“female below. About “natural size ' OF moths appear. The adults (fig. 
94) have white wings which expand 
about 11% inches, The abdomen is tipped with a tuft ‘of brown hairs, , 
more noticeable in the female than in the male, which gives the insect 
its common name. The globular eggs are deposited on the under- : 
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side of the terminal leaves, in clusters of from 100 to 


300 eggs, 


the entire mass being covered with brownish hairs from the abdo- 


men of the female. The 
eggs hatch in the latter part 
of summer and the young 
larvae feed upon leaves for 
q time and later construct 
their winter nests on the 
terminal twigs, often quite 
conspicuous during winter. 
(Fig. 95.) In Figure 96 is 
shown a nest attached to 
apples. 
CONTROL 


There are two principal 
means of protecting trees 
from the ravages of the 
brown-tail moth. The first 
is to spray the trees, just as 
the larvae are hatching, with 
lead arsenate in the propor- 
tion of 2 pounds to each 50 
gallons of water or fungi- 
cide. Particular attention 
should be given to applying 
the poison to the tips of all 


Ficure 96.—Nest of brown-tail moth 
caterpillars attached to apples 


Ficure 95.—Nests of the brown-tail moth on 
apple tree 


the branches, since the caterpillars 
feed on the terminal leaves. The 
second or supplementary means of 
control is to remove and burn dur- 
ing the winter all of the brown-tail 
nests found in the trees. If the cat- 
erpillars’ nests have. not been de- 
stroyed during the winter or by the 
time new foliage appears, the lead 
arsenate treatment should be made 
promptly as described. 


WHITE-MARKED TUSSOCK MOTH 


During some years the white- 
marked tussock moth (Hemerocampa 
leucostigma §. and A.) is of con- 


siderable importance by reason of its injuries to the apple, and at 
these times it is usually abundant on shade trees in the same area. 
€ injury consists in its eating the foliage, though it has been 
wn to do material damage by eating holes in the green fruit. 
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(Fig. 97.) It is a native species occurring quite generally through. 

out the eastern portions of the United States and in Canada. The 

caterpillars feed upon a very large list of plants, including the apple, 
pear, and other deciduous 
fruits, as well as a_ large 
number of shade trees. They 
are likely to be met with 
any year in orchards, but 
only occasionally do they 
cause serious damage. 


LIFE HISTORY 


The moths winter as eggs, 
which are deposited in clus- 
ters containing from a few 

Ficure 97.—Caterpillars of the white-marked tus- to several hundred and are 
ae upon the foliage and fruit protected by a white, froth- 
like substance. (Fig. 98) 

An individual egg is roundish and light cream colored, and the masses 
are placed upon the trunk, in crotches of limbs, and other places, usu- 
ally upon the cocoon from which the female moth has emerged. The 
female moth (fig. 98) is light gray, 

with mere rudiments of wings, 

whereas the male has well-devel- 

oped wings and is grayish with the 

fore wings crossed by irregular 

dark bands, and a white spot near 

the tip of the outeredge. (1*ig. 99.) 

The larvae hatch in the spring af- 


Ficure 98.—Female white-marked tus- FicurE 99.—Male_ white-marked 
sock moth depositing egg mass on tussock moth. Twice natural 
silken cocoon, Twice natural size size 


ter the foliage has appeared and with a few weeks of feeding attain 
full growth and seek a place upon the tree or on some near-by object 
to spin their cocoons preparatory to pupation. The larvae are rather 
ornate, and when full grown are about 114 inches long. (Fig. 100) 
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The head is coral red, and two protuberances of the same color 
occur on the rear end of the body. There are also two conspicuous 
black plumes extending from the fore end and one from the rear 
end of the body, on which are also found four pale-yellowish tufts 
of hair. The pupae are brownish and are inclosed in the cocoon 
made of silk and hairs. Toward the northern part of its distribu- 
tion there is only one brood of larvae each year, but in the Central 
and more southern States, depending upon the latitude, there may 
be as many as three broods. 

There are two other species of tussock moths likely to be found in 
orchards in certain regions. The antique tussock moth (Wotolophus 
antiguas L.), of European origin, is present in the New England 
States and adjacent Canada, 
its general range of distribu- 
tion, however, extending 
westward to the Pacific. 

The California tussock moth 
(Hemerocampa  vetusta 
Boisd.) occurs only in Cali- 
fornia apparently, where it 
has done important injury 
to apples, cherries, and cer- 
tain forest or shade trees. 
Both species can be controlled 
by the means recommended 
for the white-marked tussock 
moth. 

CONTROL 


The caterpillar of the tus- 
sock moth is quite resistant to 
arsenicals, but can be con- 
trolled while young with a 
spray of lead arsenate in the 
proportion of 2 pounds to 50 
gallons of water or fungicide. 
When the caterpillars are 
very abundant, much relief 
can be secured by searching 
out and creosoting the egg 
masses as for the gipsy moth (p. 49), or these can be removed and 
destroyed by burning. 


Vigure 100.—White-marked tussock moth cat- 
erpillars. Slightly enlarged 


HICKORY TIGER MOTH 


The hickory tiger moth (Halisidota caryae Harris) is another in- 
sect which sometimes attracts attention in neglected orchards and 
young orchards not regularly sprayed with arsenicals. The cater- 
pillars are gregarious (fig. 101), and if not checked in the course 
of their feeding may cause considerable defoliation of the trees. 
This insect is well known in the New England States and is often 
found as far west as Montana and Missouri, attacking the apple, pear, 
quince, cherry, hickory, walnut, and many other trees. 
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LIFE HISTORY 


The hickory tiger moth hibernates in the pupal stage, usually in 
trash on the ground. Early in the summer the moths emerge and 
soon deposit their eggs on the foliage in 
clusters containing from less than 100 to 
about 400. The roundish eggs are about 
one thirty-fifth of an inch in diameter, 
bluish white when fresh, but later becom- 
ing darker. The moths (fig. 102) have 
rather conspicuous markings, the fore 
wings being mottled with small brownish 
dots, with three more or less distinct rows 
of white dots, and having an expanse of 
approximately 2 inches. Upon hatching, 
the larvae feed at first upon the surface of 
the foliage and later consume the entire 
Ficure 101.—Young caterpillars leaf except the larger veins. The full. 
Natural siggy “er moth grown larva (fig. 103) is about 11/4 inches 
long and is covered with black and white 
hairs. The cocoons (fig. 104) are made among the leaves or trash on 
the ground. There is only one generation of the caterpillars each year, 
and they are not likely to be trou- 
blesome, except during occasional 
years, and more or less locally. 
CONTROL 


Orchards thoroughly sprayed 
with arsenicals will rarely require 


Figure 102.—The hickory tiger moth. 
Natura! size 


special treatment for the hickory tiger 
moth. When found in young orchards 
it may readily be controlled by the use 
of lead arsenate at the usual strength, 
the spray application being made as 
soon as the insects are detected. If the 
caterpillars when discovered are one 
third grown or over, an increased amount 
of poison should be used. 


APPLE LEAF CRUMPLER 


In the course of the winter pruning, 

fruit growers often notice a mass of 

Figure 103.—Full grown larva of leaves (fig. 105), sometimes in consider- 
te ickory, Heer moth. About able abundance, rather tightly tied to 
twigs. Upon tearing open such leaf 

masses, there will be found a considerable number of tough horn- 
shaped cases, made by the apple leaf crumplers (Mineola indigenella 
Zell.), in which the larvae spend the winter. Although of minor 
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importance, this insect has occasionally become injurious, particularly 
jn nurseries and young orchards. It is a native species, more or less 
common in the Northern and Central States, and feeds upon the 
apple, crab apple, quince, cherry, wild 

cherry, plum, wild plum, peach, pear, and 

perhaps other host plants. 


LIFE HISTORY 
The insect passes the winter within the 
winter case as a half-grown caterpillar (fig. 
106), which becomes active in the spring as 
the buds begin to open. Later bunches of 
leaves are tied togeth- 
er, among which the 
caterpillars feed. The 
fruit is occasionally at- 
tackedafter it isset and 
sometimes the bark of 
the new wood. By late Ficure 104.—Cocoon of the 
spring or early eum- Miley tne ay 
mer the caterpillars 
are full-grown and attach their cases, in which 
the pupal stage is passed, to the bark of the 
tree. A full-grown larva is about three-fifths 
of an inch long, greenish brown, with a dark- 
brown head. In due time the moths emerge 
and deposit their very minute eggs over the foli- 
age of the host plant. The fore wings of the 
moth are light brown with silver markings and 
the wing expanse is 
about three-fourths 
of an inch. The 
larvae of the new 
brood feeduponthe 
Fievure 105.—Case in foliage until jate 
which apple leat fall, when they at- 
yor, fuewinter tach their cases to 
size the trees as de- 
scribed. 
CONTROL 
Spraying with lead arsenate in the 
proportion of 1 pound to 50 gallons of 
water or fungicide is an effective remedy 
for this insect. The application should Viowwn tek;~- Windle ke en 
be given in the spring shortly after the caterpillar of the apple leaf 
leaves have begun to push out. In com- ee ee 
mercial orchards which have received 
regular sprayings, the leaf crumpler will rarely, if ever, require 
special treatment. 


APPLE LEAF SKELETONIZER 


In the Mississippi Valley States the apple leaf skeletonizer (Can- 
arsia hammondi Riley) is at times the cause of important injury to 
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young orchards (fig. 107) and to nursery trees. The caterpillars 
feed on the upper side of the leaves, protected by a web of silken 
threads. They skeletonize the leaves, eating out the soft leaf tissue, 
the injury giving the foliage a 
brown, dry appearance. This in- 
sect is undoubtedly native and 
occurs rather generally over the 
United States east of the Rocky 
Mountains. Its principal food 
plant is the apple, but occasionally 
it attacks the quince and plum. 
It passes the winter in the pupal 
stage in cocoons among the fallen 


FigtrRe 107.—Apple tree defoliated by 
apple leaf skeletonizer 


leaves, the moth appearing during 

the following May and June. This 

is a small, purplish-brown insect,  Ficure 108.—Larva of apple leaf 

with two silvery-gray bands across Cl" bint ue a 

each fore wing. The fore wings 

have an expanse of nearly half an inch. The larva (fig. 108) is pale 

brownish or greenish, about half an inch long, with four shiny 
tubercles on the back behind the head. There 
are two broods of larvae each year, the first 
during midsummer and the second in the fall, 
the last brood changing to pupae with the 
coming of cold weather. 

This insect will readily yield to thorough 

spraying of the foliage with lead arsenate at 
the usual strengths. 


APPLE LEAF SEWER 


The presence in orchards of the apple leaf 

sewer (Ancylis nubcculana Clem.), sometimes 

Sint Nae ROASTS alled the apple leaf folder, is indicated by 
apule leaf sewer the occurrence of leaves folded, as in Figure 
109, often exhibiting a somewhat scorched 

appearance and with the upper parenchyma of the leaves more or less 
consumed. This insect only occasionally attracts attention, usually 
in unsprayed or neglected orchards or on young apple or nursery 
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trees that do not receive arsenical sprays. It is a native insect and 
is confined principally to the eastern half of the United States and to 
certain districts of Canada. The apple appears to be the only plant 
upon which it subsists, though it is probable that it feeds upon wild 
crabs and other plants related to the apple. 

The insect hibernates as a larva (fig. 110) within the folded leaves 
that have fallen to the ground. At this time it is about half an inch 
in length and light gray; the head is yellow with a somewhat darker 
thoracic shield, bearing a black spot on each side. In the spring the 
larvae change to brownish pupae, from 
which the moths issue. The adult, or 
moth (fig. 111), is white, with markings 
of brown, and the wing expanse is about 
three-fourths of an inch. The small, 
flat, oval, yellow eggs are placed on the 
foliage and are usually securely glued 
to the under surface of the leaf. Upon 
hatching, the larva spins a silken web on 
the lower leaf surface, where it begins 
eating the parenchyma, gradually fold- 
ing over, as it grows, a portion of the 
lower side of the leaf. After feeding 
awhile in this somewhat restricted area, 
it eats its way through the upper tissues 
and migrates to a near-by leaf, where it 
begins another web on the lower leaf sur- 
face and fastens together the opposite 
halves of the leaf. The leaves are folded 
in this way until the larva campletes ite PO0Se S08. Sarva sf “apete beat 
growth, and thus a single caterpillar 
will often injure several leaves. The larva remains through the win- 
ter within the last leaf attacked, in the fallen leaves on the ground. 

In orchards regularly sprayed for the codling moth this species 
will require no specific treatment. Where for any reason special 
applications are necessary, lead arsenate should be used at the usual 
strength for caterpillars of this character. The raking together and 

burning in early spring of fallen, infested leaves 
may also be advisable, if the insect is particularly 
abundant. 

CIGAR CASE-BEARER 


vindul of the The cigar case-bearer— (Coleophora fletcherella 
apple leaf Fernald) is another species of minor importance, 
eee isi tt ~=although it has occasionally been reported as doing 
considerable damage to foliage (fig. 112) in orchards 
that have been more or less neglected. It is primarily an apple and 
pear pest, but also attacks the quince, plum, cherry, and haw. It is 
thought to be a native species, feeding originally upon wild haws. 
Although reported principally from the North, it occurs in New 
Mexico and is likely to be found in most apple sections, since it 
is readily distributed on nursery stock. 
The cigar case-bearer hibernates as a half-grown larva within its 
case, which is attached to a branch of the tree. The caterpillars 
become active on the approach of spring and migrate to the opening 
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buds, where they feed upon the expanding foliage and later eat the 
flower and fruit stems, as well as small holes into the young fruit 
itself. -The black-headed, golden-brown larvae (figs. 113 and 114) 
quickly develop in size, which 
necessitates the enlarging of their 
winter cases, and later in the 
spring they construct new cigar. 
shaped cases in which they con- 
tinue to feed until early summer, 
(Fig. 115.) Upon completing 
their growth, they migrate to the 
branches, where they transform 
successively to light-brown pupae 
and small, gray moths (fig. 116), 
with heavily fringed wings 
measuring about three-eighths of 
an inch from tip to tip. The 
eggs are very minute, yellow, and 
are usually located along the mid- 
rib on the lower surface of the 
leaves. Upon hatching, the larvae 
mine within the soft tissue of the 
leaves, and toward the approach 
of fall construct their winter 
cases, migrating in due time to 
the twigs, where they attach their 
cases and pass the winter. 
Well-cared-for orchards will 
rarely, if ever, suffer important 
injury from the cigar case-bearer, 
and even though it may become 
abundant it 
can be easily 
controlled by 
Ficure 112.—Apple leaves injured by 7 : +3 
cigar case-bearer spraying with 
lead arsenate — Fieure 113. — Larva 
at the usual strength. of Ci ser aa 
A contact spray, as natural size 
10 per cent kerosene 
emulsion or nicotine sulphate (40 per 
cent nicotine) in the proportion of one- 
half pint to 50 gallons of soapy water, 
may be employed instead of an arsenical. 


PISTOL CASE-BEARER 


Another curious little insect closely 

related to the cigar case-bearer and 

Ficure 114.—Larva of cigar case. Which occasionally attracts the atten- 

Pee rere ime tion of the orchardist is known as the 

pistol case-bearer (Coleophora malivo- 

rella Riley). This insect is usually of minor importance, except in 

more or less neglected orchards or during seasons of local outbreak, 
when it may become prominent. It has about the same distribution _ 
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> the as the cigar case-bearer and attacks essentially the same host pl: ints, 
fruit Although the larvae usually attack the fruit, the chief damage is 
114) done to the flowering parts and foliage. This injury, however, to 
‘hich apple foliage is somewhat 
their different from that caused 
the by the cigar case- -bearer, since 
igar- the larvae of this species do 
con- not mine the foliage but, in- 
imer, stead, eat out irregular 
eting patches, thus often skeletoniz- 
oO the ing the leaves. (Fig. 117.) 
form The life history of the pistol 
yupae ease-bearer resembles in a gen- 
116), eral way that of the cigar case- 
ings bearer, the principal points of 
hs of difference being that the 
The orange »-colored larva (fig. 118) 
, and does not spenda part of its life 
mid- as a miner; nor does it con- 
f the struct an entirely new case in 
arvae place of its hibernaculum. In- 
f the stead, the larva, as it grows, 
roach 
vinter 
ne to 
their 


will 
ortant 
earer, 
ecome 


hh fe 


Figure 115.—Larvae of the cigar case-bearer 
and their work On apple foliage. Slightly 
— Larva < enlarged 
Case 
x times 


LO per 

f one- Figure 116.— Moths of cigar 
case-bearer emerging from 

water, pupal cases. About natural 


. size 
enical, : 


builds additions to its winter 
case so as to accommodate its 
body. The adult is a small, 


light- brown moth, with or- ~~~ or 
ange wings whic h measure Figure 117.—Pistol case-bearer and its work on 


closely 
r and 
atten- 


as the 
ralivo- about half an inch from tip 


ent i to tip. The eggs, which are deposited on the foliage, are very minute, 
is oan reddish brown, »strongly ribbed,and suggest a miniature inv erted teacup. 


buties The same suggestions given for the control of the cigar case- 
& bearer are appropriate for this species. 


apple foliage 
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TRUMPET LEAF MINER 


The trumpet leaf miner (Z7ischeria malifoliella Clem.) is an. 
other species of minor importance, although the subject of occasional 
inquiry. Its injuries on different occasions have been of importance, 

and it has been perhaps more destructive thay 

other related leaf miners. As the name suggests, 

the completed mines have somewhat the shape ofa 

trumpet. (Fig. 119.) When abundant, the injury 

Ficvre 118—Larva may result in some defoliation of the trees, with 

of pistol ease- consequent injury to fruit buds and fruit. It is 

ree thought to be native and doubtless fed originally 

upon crab-apple trees and wild haws, as it does at 

the present time. It occurs rather generally throughout the eastern 
half of the United States and Canada 

The winter is passed in the lar- 
val stage within the mines in the 
fallen leaves (fig. 120), the mines 
being well lined with silk. The 
mature larva is about one-fifth of 
an inch in length, flat, legless, with 
a pale-green body and yellowish- 
brown head. It enters the pupal 
stage in the spring, and the moths 
are on the wing by the time the fo- 
liage is well out. The tiny moths 
have a wing expanse of about one- 
fourth inch, the fore wings being 
brown with a somewhat purplish 
luster. The elliptical eggs are 

exceedingly 
minute, irides- 
cent, of a green- 
ish-yellow tint, 
and are placed 
on the _ foli- 
age. Upon 
hatching the 
larvae immedi- 
ately burrow 
into the upper 
surface of the 
leaf, eventually eating out the characteristic 
trumpet-shaped mines. There are from two # 
four generations each year, depending upon the 
Figure 120, — Larva locality. 
of trumpet leaf This insect can be destroyed in its mine by the 
miner. (Epidermis 2 ‘~ 
over mine re- use Of contact sprays, such as 12 to 15 per cent 
moved.) uularsed__ kerosene emulsion or nicotine sulphate (40 per cent 
nicotine) in the proportion of one-half pint to 
gallons of water, to which should be added 2 pounds of soap which 
has previously been dissolved with water. Plowing under leaves priot 


Figure 119.—Mines of trumpet leaf miner 
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to the blooming period of the apple should aid in its control by bury- 
ing the overwintering insects, thus preventing the escape of the moths, 


SPOTTED TENTIFORM LEAF MINER | Ae “I 


The spotted tentiform leaf miner (Litho- 
colletes blancardella Fab.) also is of com- | 
paratively little importance, but is occa- 
sionally the subject of inquiry from observ- 
ing orchardist. As a larva it makes a 
small mine on the lower surface of the 
leaf, but since it does not devour all of the 
soft tissue, the mine appears spotted when 
viewed from above. Owing to the crum- 
pling of the leaf, the mine bears some re- 
semblance to a tent, and hence the rather 
fanciful common name. ‘This insect, of 
European origin, is now distributed over 
most of the eastern part of the United 
States and has been reported as feeding 
upon the apple, quince, plum, wild cherry, 
wild haws, and sweet-scented crab. 

At passes the winter in the pupal stage jycunp 121. — Appearance of 
within the mine on fallen leaves. The = apple leaves infested with 
moths emerge in the spring and deposit — [spotted ftemtiform leat 


miner 





their minute eggs on the foliage. The 
resulting yellowish caterpillars are about one-fifth of an inch in 
length. The moths are very small, with brownish fore wings on 
which are white lines and spots, with a black spot at the tip of the wing. 
The suggestions given for the control of the 
trumpet leaf miner are applicable to the present 

species, 


UNSPOTTED TENTIFORM LEAF MINER 


The larva of the unspotted tentiform leaf miner 
(Ornia geminatella Pack.) makes a tentlike mine 
(fig. 121) on the underside of the leaf somewhat 
larger than that of the spotted tentiform leaf 
miner and, unlike the latter, consumes all of 
the leaf tissue except the veinlets. It attacks, in 
addition to the apple, pear, crab apple, haw, 
plum, and wild cherry. Although sometimes 
abundant in orchards, it is of very minor impor- 
tance. It is probably a native species, and is 
more common in the Northern and Middle States 

Geka oot than elsewhere. iw 
form leaf miner. It hibernates in the pupal stage within a cocoon 
times °° ™™° made in the folded edge of a leaf. (Fig. 122.) 
The pupa is about one-sixth of an inch long 
and yellowish brown. The small grayish moths issue in the 
spring and deposit on the foliage, usually on the lower surface, 
their very minute eggs, which are invisible to the naked eye. The 
footless larvae soon hatch and eat their way into the inner leaf 
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tissue, where they start their characteristic mines. The full-growp 
larva is about one-fourth of an inch long and greenish gray. Sey. 
eral generations are produced yearly, the last brood pupating during 
the late fall and passing the winter as pupae. 

Special remedial measures will seldom be necessary, but if such jg 
the case the most practical means of control is, perhaps, to destroy 
the overwintering pupae in the fallen leaves by plowing and disking 

the orchard in the early 
spring previous to the issu. 
ance of the adults. 


SERPENTINE LEAF MINER 


Fruit growers, particu 
larly in the New England 
States, have frequently had 
their attention attracted to 
long serpentine mines on the 
upper surface of the leaves, 
These mines (fig. 123, A) are 
constructed by the so-called 
serpentine leaf miner (Nep- 
ticula pomivorella Pack), 
which is more an object of 
curiosity than of economic 
importance. 
The insect winters in the 
larval stage within a small 
brownish cocoon (fig. 123, 
C), which is usually attached 
to a twig or in the crotch 
of limbs. In the spring the 
full-grown dark-green larvae 
(fig. 123, G, H, 1), measur 
Figure 123.—Serpentine leaf miner: A, Apple ing nearly one-eighth inch in 
twig in, fall, showing serpentine mines on Jength, transform to greenish 
twig, showing discolored cocoon at b; C, co- pupae, from which clevelop 
enon in spring, with empty, pupal skin pro the small, dark-purplish 
side of twig, enlarged; E, moth with wings moths. with crimson. vellow- 
spread, enlarged; F, mature caterpillar emerg- ‘ ? a 
ing from slit at end of its mine, enlarged; G, tufted heads. (Fig. 123, D, 
ite of the caterpillar when crawl- E.) The eggs are very ml- 
nute and are deposited on the 
foliage, giving rise to larvae which mine in the leaves in char 
acteristic serpentine fashion. 
The insect is controlled by the same measures effective against the 
trumpet leaf miner (p. 60). 


APPLE BUCCULATRIX 


In the course of the winter pruning the attention of the fruit 
grower is sometimes attracted to the small, whitish, ribbed cocoons 
(fig. 124, A) of the apple bucculatrix (Bucculatrix pomiéfoliella 
Clem.). These measure about one-fourth of an inch in length and 
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are often built side by side, usually on the lower side of small 
branches and twigs. Although widely distributed from the At- 
lantic coast to the Rocky Mountains, it is seldom that this insect 
causes important injury, except perhaps in instances where the trees 
have been long neglected. The apple bucculatrix, or ribbed cocoon 
maker of the apple, as it is sometimes called, is essentially an apple 
pest, but has also been recorded as feeding on docks, alfalfa, and 


certain grasses. 
LIFE HISTORY 


The apple bucculatrix winters as a pupa within the cocoon. Early 
in the spring, about the time the foliage begins to expand, the 
very small, delicate moths (fig. 124, B) commence to issue and 
deposit their minute, pale-greenish eggs (fig. 124, C) on the lower 
side of the leaves. The moths are light brown, with heavily fringed 
wings, which have an expanse of about one-tenth of an inch. Upon 
hatching the young larvae eat into the leaves and make small mines 
(fig. 124, D), somewhat less than an inch in length. They then 
desert the mines and construct on 
the surface of the leaves small 
flimsy cocoons in which they molt. 

After feeding upon the leaf sur- 

face for a few days they make : 

second cocoon for molting purposes, 

after which they continue their sur- 

face feeding for a period of about 

a week. When the foliage is at- 

tacked by large numbers of the 

caterpillars it will become more or 

less brown and shriveled. The 

full-grown larvae construct their Fi¢urp 124.—Apple bucculatrix: A, Co- 
5 2 9 Saat coon and empty pupal case, enlarged; 

cocoons on the foliage, fruit, or B, moth, enlarged; C, egg, enlarged: 

twigs. In northern New England ee ee 

there is only one generation, but 

farther south two generations occur annually, the second brood of 

moths issuing during the latter part of the summer. The life history 

and habits of the second brood are similar to those described for the 

first brood. 


CONTROL 


Orchards regularly sprayed for the more important apple insects 
will seldom require special treatment for this pest. The dormant- 
spray treatment with lime-sulphur solution will aid in destroying the 
overwintering pupae, and the summer applications of lead arsenate 
will kill the larvae that feed on the leaf surface. After pruning the 
trees the wood should be burned before spring, thus destroying the 
overwintering pupae. 


PALMER WORM 


If history repeats itself in the case of the palmer worm (Y psolo- 
phus ligulellus Hiibn.), fruit growers are not likely to encounter this 
Insect in injurious numbers more than once in a lifetime, since in the 
past outbreaks have occurred only at intervals of about 60 years. 
The injury is caused by the small worms feeding on the foliage in 
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the open or within a few leaves or sometimes beneath the protection 
of a folded leaf edge. They sometimes skeletonize the foliage when 
abundant and often eat holes in the young fruit, resulting in a type 
of injury which may be more or less confused with that caused by 
the green fruit worms (p. 22). In addition to attacking the fruit 
and “foliage of the apple, the palmer worm has been reported as 
feeding principally upon the foliage of pear, plum, cherry, and oak, 
It has been reported chiefly from New York, the New England 
States, and Canada. 
LIFE HISTORY 


The palmer worm supposedly hibernates in the adult or moth 
stage. The moths are of a variable gray to brown color and measure 
about half an inch across the expanded wings. Early in the spring, 
upon the appearance of the foli- 
age, the moths deposit their very 
small whitish eggs on the under- 
side of the leaves, and from these 
hatch the destructive worms or 
larvae. When full grown the lar- 
vae are about half an inchin length 
and are usually dark green tray- 
ersed by four whitish stripes the 
outer of which are broader than 
the inner. After feeding for a 
period of about a month, the lar- 
vae transform to small brownish 
pupae, which are secured to the 
leaves by means of silken threads 
or in some instances are to be found 
on the ground. Through further 
transformation the moths issue 
during midsummer, but do not ovi- 
posit, so far as is known, until the 
; following spring. There is thus 
Pee epee ificer mite °° “" only one generation annually. 





CONTROL 


In common with many other leaf-feeding caterpillars, the palmer 
worm may be controlled by means of a spray consisting of lead 
arsenate, 1 pound to 50 gallons of water or fungicide, applied at the 
time of hatching. If the worms are not discovered until partly 
grown, it may be necessary to use a stronger dosage, depending on 
their size. 


PEAR-LEAF BLISTER MITE 


The pear-leaf blister mite (Zriophyes pyri Pag.) attacks the foli- 
age of the apple and pear, producing minute greenish or reddish 
galls or blisters, which after a time turn brown, spotting the leaves 
with dead areas like certain forms of fungous attack. (Fig. 125.) 
When the galls are abundant, there results considerable dead and 
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injured tissue, giving the leaves a brownish and shriveled appear- 
ance. Badly infested orchards have a distinctly yellowish cast, and 
later become brownish as the injured patches discolor. Injury to 
the foliage causes much of it to fall, with consequent damage to the 
tree and ‘fr uit crop. The fruit itself is sometimes injured, as shown 
in Figure 126. ‘The pear is more generally infested by this species 
than ‘the apple, and the serviceberry and other host plants are 
also attacked. While not : 1 pest of first- class importance to apple 
growers generally, avestialam its injuries in some localities must 
be prov ided ¢ against. Damage to the 

apple has been especially pronounced = [~~] 
in New England, in portions of 

New York, ‘and more recently in 

certain apple-growing districts in 

Washington. Recently apple leaves 

infested by this mite have come from 

Mississippi. The pear-leaf blister 

mite is of European origin and was 

probably introduced into this countr V 

many years ago on nursery stock. It 

is now widely distributed in the 

United States wherever pears are 

grown. 


LIFE HISTORY 


The adults pass the winter beneath ~ ; 

the bud scales. They (fig. 127) are nn "Gar lee = 

very small, elongate, whitish, and 

measure about one one-hundred-and-tw enty-fifth of an inch in length. 

In the spring, when the leaves are unfolding, the mites enter through 

the lower epidermis, and their activities soon bring about the blister- 

like galls in which they live and multiply. After reaching ma- 

turity, the mites desert the old galls, make new ones, and produce a 
new gener ration. A succession of generations is 
thus developed each season up to the approach of 
cold weather, when the mites migrate to the bud 
scales, beneath which they hibernate. 


CONTROL 
riot pearicat blister If it is necessary to spray the orchard for the 
Tames ee a Jose scale, no speci: al treatment for the 
var-leaf blister mite will be required. It is 
readily controlled a the use of commercial lime-sulphur (32° 
Baumé) 614 gallons with water sufficie nt to make a total of 50 gal- 
lons, as employed in the control of the San Jose scale. If the appli- 
cation is for the mite only, a somewhat weaker spray will answer, 
using 514 gallons of the concentrate and sufficient water to make 50 
gallons. “yf he application may be made after the leaves have dropped 
in the fall, or in the spring before the buds have swollen to any 
extent. Lubricating-oil emulsions, miscible oils, and kerosene emul- 
sion of standard dormant-tree strengths may also be used effectively. 
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RED SPIDER 


The injury to the apple by the red spider (Z'etranychus telaring 
L.) results from the sucking out of plant juices, giving the foliage an 
unhealthy, mottled appearance. If the attack is severe, the injury 
may be quite important, resulting in defoliation of the trees and 
interference with the proper development of the fruit and fruit buds, 
This mite is likely to be most troublesome during dry seasons, and in 
arid or semiarid regions it is a pest of importance. Its injuries, 
however, are often confused with those of the clover mite. The 
red spider is widely disseminated throughout the United States 
and attacks the apple and many other deciduous fruits, cultivated 
flowers, vines, truck crops, etc. It is preeminently a pest in green. 
houses and requires constant vigilance on the part of growers to keep 
it in check. 

The insect hibernates in the adult stage beneath fallen leaves, 
weeds, and trash. The adult female (fig. 128) is about one-sixtieth 

of an inch long, varies in color from a russet green 
to almost black, but is usually dark red, and is 
generally marked with two large, dark spots on 
each side of the body. The male is smaller and is 
russet salmon, with the lateral spots less conspicu- 
ous than in the other sex. The eggs are globular 
and when freshly laid are clear, gradually turn 
ing opaque, and later a dark straw color. The 
newly hatched mite is round, colorless, with six 
legs, and is about the same size as the minute egg, 
which is about one two-hundred-and-fiftieth of 
an inch in diameter. The mites spin a very fine 
web over the leaf and feed under this protection. 
There are several generations during the season. 
Dusting the trees while in foliage with a mix- 
ture of 50 per cent sulphur and 50 per cent hy- 
drated lime is recommended for controlling the 
Figure 128.—Female Yred spider, as is also spraying with summer- 


Iarzed’50 tines” = Strength lime-sulphur wash. 


CLOVER MITE 


The clover mite (Bryobia praetiosa Koch), known also as the 
brown mite, is very small, scarcely as large as a pinhead, reddish or 
brownish, and readily recognized under a hand lens by its unusually 
long front legs. (Fig. 129.) In the Middle West and the Eastern 
States this mite is of importance principally on account of its damage 
to clover and various grasses, its injuries to fruit trees not, as a rule, 
attracting attention except during periods of drought. It is, how- 
ever, sometimes complained of by householders, since during the fall 
the mites may enter dwellings, often in large numbers, and become 
a decided nuisance. In the more arid sections of the country, partic 
ularly west of the Rocky Mountains, the clover mite becomes one of 
the important orchard pests attacking most stone and pome fruits. 
Badly infested foliage assumes a yellowish, sickly appearance due 
to the injuries by the mites, and by midsummer or early fall much 
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of it may drop to the ground. In the East such injury is not un- 
common to trees in sheltered locations and, in fact, in orchards where 
conditions are favorable for the development of the mites. 


LIFE HISTORY 


In warmer climates the clover mite may hibernate on the trees 
either in the adult or egg stage. In northern localities, where the 
temperature is more severe, eggs are deposited by the mites in the fall 
on twigs around bud scales, crotches of limbs, etc., and thus the win- 
ter is passed. The eggs are small, globular, and reddish, often occur- 
ring in large numbers and 
attracting the attention of 
orchardists during pruning 
operations. With the push- 
ing out of the foliage in the 
spring, the eggs hatch, and 
the mites attack the leaves, 
producing several genera- 
tions during the season. 


CONTROL 


The eggs and hibernating 
adults of the clover mite on 
trees will be destroyed by a 
thorough spraying with a2 
to 4 per cent lubricating-oil 
emulsion or with miscible 
oils at dormant strength. 
For the reduction of the 
clover-mite infestations on 
trees in foliage use summer- 
strength lime-sulphur in the 
pink and calyx spray ap- 
plications. If desired, finely 
ground sulphur may be 
mixed with soapy water and 
sprayed on the plants, using 
10 pounds of the sulphurto | ; . 
50 gallons of water. Fish- Ficgurp 129.—Adult — mite. Enlarged 45 
oil soap, 2 pounds in 50 
gallons of water, is also effective as a summer spray against the adult 
and young mites, but is ineffective against the eggs. 


EUROPEAN RED MITE 


The European red mite (Paratetranychus pilosus C. & F.) is 
related to the clover mite and, like the latter, is not a true insect 
but belongs to the order of spiders. The adult is smaller than a pin- 
head and, since there are from four to six generations a year, may be 
found along with the eggs and young mites on the foliage throughout 
the growing season. This mite, however, unlike the clover mite, passes 
the winter in the egg stage only. 





68 FARMERS’ BULLETIN 1270 


The eggs (fig. 130) are very minute, somewhat globular in form, 
and of a dull-reddish color. They are usually laid abundantly in 
the annual growth rings, bud scales, and in various depressions of 


Figure 130.—Twig bearing winter eggs of the European red mite. Two and one- 
half times natural size 


the twigs of apple, peach, plum, pear, and other species of fruit 
trees. 

The distribution of the European red mite covers practically all 
the eastern part of the United States, Arizona, Utah, Idaho, and 
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the Pacific Coast States. In recent years it has attracted consider- 
able attention in eastern commercial orchards. The general type of 
injury caused by the European red mite is quite similar to that caused 
by the clover mite. 

‘Satisfactory control may be obtained through the use of a dor- 
mant spray of a 2 to 4 per cent lubricating-oil emulsion or of a 
miscible oil at the strength recom- 
mended by the manufacturer. 
Dormant-strength sprays of lime- 
sulphur are not recommended for 
use against this mite, since they 
are ineffective against the winter 
eggs. Summer spraying, however, 
with lime-sulphur solutions at the 
strength usually employed against 
fungous disease (114 to 11% gal- 
lons of the concentrate diluted 
with water to make 50 gallons) 
will aid in reducing the mite in- 
festation. If the mite has become 
should not be omitted. 
















































Figure 131.—The differential grasshopper 


(Melanoplus differentialis). 


About nat- 
ural size 


a serious pest, the dormant spray 


GRASSHOPPERS 

Several species of grasshoppers, one of 
which is shown in Figure 131, at times occa- 
sion injury to apple trees by feeding upon 
leaves (fig. 132) or chewing the bark. Dur- 
ing periods of serious outbreak this injury 
may be very important, and prompt and 
energetic measures are necessary to prevent 
destruction of the trees. Grasshopper in- 
jury is rarely of importance in the East- 
ern States, except in orchards adjacent to 
meadows which have recently been cut. In 
the West, however, injury in connection 
with grasshopper outbreaks may be much 
more important. 

Most grasshoppers of importance to apple 
growers winter in the egg stage, the eggs be- 
ing placed in podlike masses below the sur- 
face of the soil. The nymphs, or young 
insects, hatch in the spring and begin feed- 
ing on various kinds of plant growth. 
They mature during the summer and lay 
their eggs in the fall, along roadways, 
headlands, meadows, ete. 





CONTROL MEASURES 

In controlling grasshoppers the soil where 
the eggs are laid should be plowed or 
disked at any convenient time prior to the hatching period. A 
favorite means of combating grasshoppers at this time is to dis- 
tribute here and there in the orchard bran-mash poisoned bait made 
according to the following formula: 


Fieurr 132. — Apple tree de- 
foliated by grasshoppers 
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Part 1. 
Paris green (or white arsenic) pounds_— 
Bran : 

Part 2. 

Lemons (pulp and rind finely chopped)___-____fruits_. 6 
Molasses (low grade preferred) gallon_- 1 
Water - pistes ie 


214 


bileesattnebun aided ones Ac OO 


_gallons D 


Mix thoroughly the ingredients of part 1; next mix together the 
materials of part 2, first adding to the water the lemon juice and the 
pulp and rind finely chopped, and finally the molasses. When ready 
to use, mix thoroughly the ingredients of parts 1 and 2 and add 
sufficient water to make a wet mash. The mash should be thoroughly 
scattered broadcast early in the morning, preferably when the soil 
is damp, at the rate of from 3 to 5 pounds to the acre. In arid 
regions the mash should be scattered along damp irrigation laterals, 
since it quickly hardens and when dry is not readily eaten by the 
insects. 

A further protection may be afforded fruit trees by spraying with 
lead arsenate in the proportion of 2 pounds to each 50 gallons of 
water or fungicide. 

A type of apparatus known as the hopperdozer, having shallow 
compartments to hold kerosene, as shown in Figure 133, is frequently 

used. This is drawn 
through the orchard 
by a team, and the 
grass-hoppers are 


killed when they 
leap into the pans 
containing the oil. 


SAN JOSE SCALE 


The San Jose scale 
(Aspidiotus perni- 
ciosus Comst.), while 
a comparativel 
Figure 133.—Hopperdozer for catching grasshoppers small and insigni : 
cant appearing I- 
sect, is, owing to its great powers of reproduction, a pest of first-class 
importance. Two or three decades ago it was the center of attention 
by orchardists and others, and was the cause of losses amounting to 
many millions of dollars. It is thought to have been introduced 
from China, and was first found in this country in San Jose, Calif, 
about 1870. Since its introduction it has been distributed by means 
of nursery stock and other agencies to practically all the principal 
fruit districts of the United States. The development of effective 
and economical sprays, such as lime-sulphur wash and lubricating-oll 
emulsion, has enabled fruit growers satisfactorily to control the pest 
and they now have full confidence in their ability to keep it reduced 
below injurious numbers. 
At the present time the insect throughout much of the fruit-growing 
regions of the Central and Northern States is of much less impor 
tance as an orchard pest than formerly, due apparently to several 
factors. Probably one of the most important of these is the general 
use by orchardists of dilute lime-sulphur as a summer spray, which 
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observations and experiments have shown is effective in destroying 
many of the newly hatched insects, so that the trees are kept fairly 
well freed of the pest as an incident to the use of the wash for other 
purposes. The effectiveness of parasitic and predatory insect enemies 
in reducing the scale has also apparently been gradually increasing. 
In fact, the scale in certain or- 

chards has become so reduced in 

numbers that it has been found 

feasible occasionally to omit the 

dormant treatment without undue 

increase of the insect. Such omis- 

sion, however, if made, should be 

based on very careful examina- 

tion of the orchard to ascertain 

whether such practice is war- 

ranted. Under favorable seasonal 

conditions the scale is “4 to in- 

crease rapidly and may do serious 

damage « ‘the Suiae. and in "08s 14-—Apples spotted by the Ses 
spotting the fruit, although pres- 

ent on the trees during the dormant period in apparently negligible 
numbers. 

In common with other scale pests, the San Jose scale is a sucking 
insect and lives upon plant juices which it extracts from the twigs, 
limbs, trunk, foliage, and 
fruit. Small reddish dis- 
colorations will frequently be 
found at the point of feed- 
ing. On the fruit itself these 
dots are conspicuous and un- 
sightly and lower its market 
value. (Fig. 134.) When 
abundant, this insect is capa- 
ble of killing young trees 
within a few years, and older 
trees may ultimately be de- 
stroyed, although the process 
is a slower one. (Fig. 135.) 
Infested trees are dwarfed 
and unthrifty in appearance, 
and the incrusted twigs have 
an ash-gray color. (Fig. 136.) 
Some years ago it was not 
uncommon to find entire 
orchards destroyed, but in re- 
cent years the trees have been 
well protected from its rav- 


Fieure 135.—. » tree practic: illed by the 
ae Ce by means of spray solu- 


tions. It should not be in- 
ferred, however, that the San Jose scale is no longer a dangerous 
pest, since in the absence of adequate treatment it could readily 
reestablish itself in numbers that would again result in enormous 
losses to the fruit industry. It has been estimated that from the 
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progeny of a single female there may result over one and one-half 
billion females in the course of one season. From this the fruit 
grower will appreciate how readily this insect can reinfest and 
destroy an orchard. ‘The apple, pear, and peach are its favorite food 
plants. Other deciduous fruit trees are subject to attack, as are also 
many bush fruits, shade and forest trees, and shrubs. 


LIFE HISTORY 


At the approach of 
wintet the San Jose scale 
is found in practically all 
stages, from the very 
young to the mature, but 
nearly all of the individ- 
uals die except those that 
are about half developed— 
the stage in which the 
scale seems best to resist 
winter conditions. In the 
spring the scales that have 
successfully survived the 
winter continue their de- 
velopment until they reach 
maturity, after which the 
females produce their liv- 
ing young. There are sev- 
eral generations during the 
course of the growing sea- 
son, depending upon the 
locality. The waxy scale 
which protects the yel- 
lowish, saclike body of 
the female is circular, 
about the size of a pin- 
head, grayish, with a cen- 
tral nipple (fig. 137), 
whereas that of the male 
is ovak, dark gray, with 
the nipple, or exuvium, to- 
ward the small end of the 

: Od een scale. (Fig. 137.) The 

TiO aie, Wie tee catuatoee | SGt mals 1h OfangS Gee 

ored and has two delicate 

wings. The young scales, or nymphs, are smaller and have a blackish 
scale covering with a central nipple. 


CONTROL 


A heavy infestation of the San Jose scale is best reduced by a very 
thorough application during the dormant season of a 2 to 4 per cent 
lubricating-oil emulsion or a miscible oil at the strength recom 
mended by the manufacturer. Concentrated lime-sulphur solution 
testing 32° Baumé, diluted in the proportion of 1 gallon to 7 gallons 
of water, or approximately 614 gallons to each spray tank of 50 
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gallons capacity, is a very satisfactory spray for light to moderately 
heavy infestations. This wash may be applied any time after the 
leaves have —— in the fall, provided the temperature is not 
freezing, and before the buds open in 
the spring The dormant spraying, 
however, is usually deferred until after 
the winter pruning has removed much 
of the infested wood, thereby securing 
better results and saving spray material. 
If it is desired to spray for apple 
aphids, the dormant application may 
be delayed until the bud tips show green, 
when the same oil sprays or lime-sul- 
phur solution combined with three- 
eighths of a pint of nicotine — ite (40 
per cent nicotine) to each 50 gallons 


Figure 137.—San Jose scale : Males 
and females. Enlarged eight 
times 


may be employed to combat 
both scale and aphids. Ow- 
ing, however, to the limited 
time available for this work 
before the foliage has ad- 
vanced too far, adequate 
equipment is necessary to 
accomplish the work in an 
effective manner. During 
the summer season the 
young scale insects are killed 
by the summer strength of 
lime-sulphur concentrate 
(114 gallons to 50 gallons 
of water), and spotting of 
the fruit is thereby con- 
siderably reduced. 
OYSTER-SHELL SCALE 
The oyster-shell scale 
( Lepidosaphes ulmi L.) ] 
of common occurrence and 
because of its characteristic 
Prune 198 Twig, Incronted, with ovetershell appearance (fig. 138) is 
andits identified by or- 
chardists and others who may discover its presence on their trees. It 
is apparently not very fastidious, being found on a great variety 
of fruit and shade trees, bushes, and shrubs. Poplar was long 
supposed to have been a favorite food plant, but it is now believed 
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that the insect most commonly found on poplar is not the same 
as the apple form. Frequently the oyster-shell scale is found in apple 
orchards and although it usually ranks as a scale pest next to the 
San Jose, it is seldom very destructive. It sucks out the plant juices 
from the trees, limbs, trunks, foliage, and fruit 
the principal injury occurring on the woody por- 
tions of the tree. Young trees heavily incrusted 
are sometimes killed, and older trees may occa- 
sionally be seriously injured, resulting in the death 
of twigs and limbs. On the fruit the scale causes 
small reddish dots, somewhat similar to those 
produced by the San Jose scale, thereby dis. 
figuring the fruit and rendering it objectionable 
from the marketing standpoint. 
Figure 139. — In- 
verted scale show- LIFE HISTORY 
ing eggs of oyster- 
Geese cine ao The scale passes the winter in the egg stage be- 
neath the scale covering. The eggs (fig. 139), 
which are yellowish white, hatch in from two to three weeks after 
the apple blooms, and shortly thereafter the young yellowish-white 
scale insects settle on some part of the host plant. The male insects 
are winged, and upon reaching maturity dur- 
ing the summer mate with the females. The 
female scale covering is about one-eighth of 
an inch long, dark brownish gray, and resem- 
bles in general shape the oyster shell. The 
male scale covering is much smaller and is 
oval. In the North, where there is only one 
generation annually, egg laying takes place 
during late summer to early fall. In the more 
southern districts, including the southern parts 
of New Jersey and Pennsylvania, there are 
two generations yearly. 


CONTROL 


Although dormant treatment with winter- 
strength lime-sulphur solution is not generally 
so effective against the oyster-shell scale as 
against the San Jose scale, orchards regularly 
sprayed for the latter will not usually be trou- 
bled with the oyster-shell scale. In cases of 
severe infestation the use of oil sprays is recom- 
mended as a dormant treatment supplemented, 
if necessary, with a contact spray of 10 per 
cent kerosene emulsion applied when the young Picun# 14 Due scurfy 
: v scale. Twice natural 
are hatching. size 
SCURFY SCALE 


Apple and pear trees, as well as other common deciduous fruit 
trees and bushes, are frequently attacked by the scurfy scale 
(Chionaspis furfura Fitch), which retards the growth and vitality of 
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its host. In severe infestations this scale has been known to kill 
young trees, but usually injury is confined to a few twigs or limbs. 
Occasionally it settles and feeds upon the fruit, resulting in reddish 
dots somewhat larger than those caused by the San Jose scale. The 
scurfy scale (fig. 140) is native to the United States, and although 
it is widely disseminated, it attracts most attention in the New 
England and Middle Atlantic States. It is readily recognized 
by the characteristic dirty white, pear-shaped scale, somewhat less 
than one-eighth of an inch in length, which covers the yellowish 
female insect. (Fig. 141.) The male scale covering 1s snowy 
white, elongate, and only one twenty-fifth of an inch long. (Fig. 
141.) The eggs and the young are purplish, tinted with red. 

As in the case of the oyster-shell scale, this 
insect winters in the egg stage and the eggs 
begin hatching shortly after the young apples 
have set. In the Northern States there is only 
one brood, but in the extreme South there are 
probably as many as three. 

The remedial measures suggested for the con- 
trol of the San Jose and oyster-shell scales are 
appropriate for this species. 


PINHOLE BORERS 


The three species of beetles here treated are 
known to attack the limbs and branches of the 
apple, boring small pinholes directly through 
the bark and into the wood. The pinhole 
borers which penetrate into the wood of the 
tree are also known as ambrosia beetles, because 
they feed upon ambrosia fungi which grow 
along the walls of their burrows. In addition 
to stone and pome fruit trees, many other kinds 
of trees are subject to injury, usually after 
they have been weakened by other causes. 
One of the forms, the so-called pear-blight 
beetle (Anisandrus pyri Peck), bores into the 


Figure 141.—Female 

branches of apple, pear, etc., and may cause and male s¢ urfy 
: , i nn - See scales. En ze 

a dying-back of the wood, the injury resem- mime 


bling that due to a disease known as pear 
blight. Another species, the apple wood stainer (Monarthrum mali 
Fitch), as the name suggests, is associated with a staining of the 
wood along the burrows of the beetle, due to the growth of one of 
the ambrosia fungi. A frequent companion of this beetle is another 
form similar in appearance and habits (J. fasciatum Say). 

When remedial measures for the ambrosia beetles are necessary, 
the recommendations given for preventing injury by the fruit-tree 
bark beetle should be employed. 


FRUIT-TREE BARK BEETLE 


The fruit-tree bark beetle (Scolytus rugulosus Ratz.), also called 
the shot-hole borer, though closely related to the pinhole borers, 
differs materially in character of its attack. Its injuries are con- 
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fined principally to sickly or diseased trees, or to diseased limbs, 
and are not as a rule the primary cause of death of trees, though 
usually so regarded by fruit growers. 1 

Both the beetles and grubs or larvae burrow into the bark and 
slightly into the wood, rapidly extending their burrows and de. 
stroying the vital part of the tree. On a tree that has been infested 
for some weeks the entrance and exit holes of the beetles may be so 
abundant as to suggest that the tree has been peppered with shot, 
(Fig. 142.) This insect is of European origin and is now widely 
distributed over the United States east of the Mississippi, and in 
numerous localties farther west. It attacks most pome and stone 
fruits, as well as mountain-ash, chokecherry, June berry, wild plum, 
serviceberry, and perhaps other plants. 


LIFE HISTORY 


During the winter season the fruit-tree bark beetle is in the larval 

or grub stage within the larval galleries. The mature larvae are 

whitish and are about three- 

sixteenths of an inch long, 

They pupate early in_ the 

spring, and the beetles, which 

are about one-tenth of an inch 

in length and dark brown, 

emerge in late spring to earl 

summer, according to the lati- 

tude. The females proceed to 

the trees and burrow through 

the bark until the sapwood is 

reached, where they make a 

round hole about the size of a 

pinhead. They then gnaw out 

a somewhat larger tunnel for a 

distance of about 2 inches par- 

allel with the grain of the 

wood. Along the sides of this 

Ficurp 142.—Exit holes of fruit-tree bark brood chamber small cavities 

beetle, Slightly enlarged are made, into each of which an 

egg is placed. These eggs 

hatch in a few days and the larvae as they grow tunnel be- 

tween the bark and sapwood in a direction at right angles to the 

brood chambers to a distance of about 3 to 4 inches. Upon attain- 

ing their full growth the larvae pupate in cells just under the 

outer part of the sapwood. Shortly, through further transformation, 

the adults appear and cut their way out through the bark, making 

exit holes similar to those made by the females in entering the tree. 

In the North there are two generations a year, while in the South at 
least three and possibly four generations develop annually. 


PREVENTIVE MEASURES 


To prevent injury by this insect great care should be taken to 
remove all breeding places within or adjacent to the orchard. Sickly 
trees will harbor the fruit-tree bark beetle, and in this way large 
numbers of the pest will become established within the orchard. 
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Cutting out and destroying infested trees and limbs and maintain- 
ing the trees in a thrifty condition will vastly reduce the injury of 
this pest. Where prunings are piled up and allowed to remain 
near orchards, the beetles often develop in numbers, attack more or 
less weakened trees, or even healthy 

trees, and by their repeated onslaughts 

do considerable harm, or eventually 

cause the trees to succumb. Thorough 

destruction of such prunings and 

weakened trees will usually correct 

such a situation, and the more or less 

healthy trees should be stimulated 

with a nitrogenous fertilizer, such 

as nitrate of soda, and cultivation. 

After a tree has once become infested 

there is no practical method of de- 

sroying the insects under the bark. 

A heavy application of whitewash in 

thespring just before the beetles begin 

their attack will act as a moderate 

preventive. 


BUFFALO TREE HOPPER 


The injury caused by the buffalo 

tree hopper (Ceresa bubqlus Fab.),and + ; 

also by other tree hoppers, is due to P'6uRe 1S eT Tad uny to. twigs by 

the punctures made by the females in 

egg laying and the scars resulting therefrom. The female of the buf- 

falo tree hopper cuts two slits in the bark with her ovipositor on the 
upper side of the smaller branches. 
The bark between the cuts is loos- 
ened and the twigs roughened and 
weakened. (Figs. 143 and 144.) 
In most sections the buffalo tree 
hopper is not an enemy of importance 
to the apple, though there are records 
of serious injury in the upper 
Mississippi Valley. Young trees usu- 
ally suffer worst, and where the 
egg punctures are abundant growth 
of the twigs is retarded. It is a 
native species and is rather gener- 
ally distributed over the Middle and 
Eastern States, ranging into Canada, 
but has always attracted most atten- 

. tion in the Middle West. The buffalo 

—_— M44 Tce hopper, “e Puffle tree hopper feeds upon a consider- 
able number of pome and stone fruits, 

upon the locust, cottonwood, thorn bush, etc., as well as numerous 

vegetables, 

LIFE HISTORY 


The insect winters in the egg stage in the little cuts made by the 
female. The eggs are one-tenth of an inch long, cylindrical, whitish, 
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and as many as 12 are placed side by side in the incisions in the 

twigs. The eggs hatch in the spring, and the young nymphs feed 

upon various weeds in the vicinity until they reach the adult stage. At 

this time the insect (fig. 145) is about three-eighths of an inch jg 
length, grayish, triangular, with enlarged pro- 
thorax, suggesting in miniature the appear. 
ance of a buffalo. 


CONTROL 


The most practical method of control con. 
sists in keeping down the weeds and other food 
plants of the insect by clean cultivation in and 
around the orchard. 

Figure 145.—Adult buf- In the work of prun- 
lareed four tines’ = ing, scarred twigs 
should be removed 
and burned to insure the destruction of the 
overwintering eggs. The use of a 4 per cent 
lubricating-oil emulsion while the trees 
are dormant has been found effective in the 
Pacific Northwest against the eggs of the 
tree hoppers. Special care should be 
given to the thorough spraying of the 
lower branches, in which the majority of 
the eggs are deposited. 


Figure 146.—Injury to — 
caused by periodical cicai 
in depositing eggs 


PERIODICAL CICADA 


Few insects have a 

tracted as much public at 

tention as the periodical c- 

cada (Tibicina septendecim 

FiGuRE 147.—Appearance of punctured twigs a few L.), more popularly known 

years after cicada attack a as the “ 17-year locust.” In 

northern localities this in 

sect appears every 17 years, or oftener where the broods overlap, 
whereas in the South the life cycle is completed in 13 years. 

forthcoming of the locusts is usually heralded by announcements in 

the newspapers and by other agencies. Frequently the accounts of 
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the impending danger to orchards and shade trees are much exag- 
erated and cause an unwarranted fear of destruction. The chief in- 
jury to trees is caused by the females in depositing their eggs in the 
twigs; young orchards adjacent to woods often suffer severely, and in 
extreme cases young trees may be killed. Older trees suffer much less, 
particularly if the winter prun- 
ing is omitted previous to the 
“locust year.” The punctured 
twigs (figs. 146 and 147) are 
more or less weakened and break 
off readily and are also more 
subject to attack along the egg 
sear by the woolly apple aphid. 
The periodical bicoda is a na- 
tive pest which is found widely 
distributed over the Atlantic 
Coast States and the Middle 
Western States. The females 


oviposit in the apple, pear, and bicure 148.—Cast nymphal skin of periodi- 


other deciduous fruit trees and cal cicada. Enlarged about one and two- 
in many forest trees, as oak, 
hickory, etc., but avoid pines, cedars, and other trees that exude 
gummy substances. 

In the spring of the locust years the nymphs leave the soil and 
migrate to the trunks, limbs, and foliage of adjacent trees, where they 


thirds times natural size 


molt, the cast skins (fig. 148) remaining 
rather firmly attached to the point 
chosen. Within a week or so the fe- 
males are actively depositing their eggs, 
which do not hatch until a month and a 
half or two months after being laid. 
The adult (fig. 149) measures about 114 
inches and is black, the eyes, legs, and 
the margin of the upper veins being 
orange red. Near the tip of each of the 
fore wings is a marking that resembles 
the letter W. The eggs are about one- 
twelfth of an inch in length, pearly 
white, and slightly curved. The newl 
hatched larva is yellowish white with 
reddish eyes. Leaving the fallen twig 
Fiaver 149.—Two periodical Jt burrows into the ground, where as it 
cicadas resting on twig. About grows it continues to feed upon the roots 
one-half natural size : ‘ " 
of plants until the next locust year 
arrives. Probably no important injury follows this subterranean 
feeding, even in the worst infested localities. 

As a matter of precaution it is best not to set out young orchards 
during the spring of a locust year, and in orchards already estab- 
lished, especially of young trees, the winter pruning preceding the 
scheduled arrival of the cicada should be lighter than usual or omitted 
until the insects disappear. After the visitation has passed the in- 
jured wood should be pruned out and destroyed by burning before 

41563°—31—_6 
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the eggs hatch. Little, if any, success has followed the use of jp. 
secticides against the adults. Prized plants around the home cap 
best be protected from attack by use of mosquito netting or wrap. 
pings that will prevent the egg laying by the adults. 


SNOWY TREE CRICKET 


Apple orchards more or less neglected 
and grown up with weeds and other rank 
vegetation or surrounded with such 
growths are sometimes injured by females 
of the snowy tree cricket (Oecanthus niv. 
eus De G.) (fig. 150) in the course of their 
egg laying. The eggs (fig. 150) are depos. 
ited singly in punctures in the smaller 
branches of the apple and other trees, 
These punctures in themselves are of but 
little importance, but they often form a 
starting place for fungous diseases and 
thus become enlarged into cankerous brown 
spots of some size which do material injury 
as they develop. Colonies of the woolly 
aphid are often found at these places. The 

Fiaurp 150.—Snowy tree erick- feeding and egg-laying habits of tres 
and section of twig showing crickets favor the dissemination of bark 
Cae and Cos puncture sin diseases of the apple, as careful studies 

have shown. 

The snowy tree cricket passes the winter in the egg stage in the 
punctures made in apple twigs and other plants, the young develop- 
ing in late spring. The crickets feed 
on a variety of substances, including 
plant lice, plant material, and often 
ripe fruit, in which they eat out holes 
sometimes attributed to bees. 

Well-cared-for orchards will not 
suffer from injury by this insect. 

Where tree-cricket cankers are found, 

they should be cut out and the surface 
treated with a good wound paint. 


ROUNDHEADED APPLE-TREE BORER 


The roundheaded apple-tree borer 
(Saperda candida Fab.), which is 
now widely distributed throughout the 
eastern half of the United States, is 
the most important of the apple-tree 
borers and is responsible for the kill- 
ing of many young trees. The injury 
is caused by the larvae or borers (fig. Ficure 151.—Roundheaded apple 
151) feeding upon the inner bark and ma ee 
wood, and several of these larvae may 
often be found in the same tree. Infested trees may be detected by 
the reddish castings which are forced out through small holes near 
the base of the tree (fig. 152), and often there will be small oval holes 
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in the trunk some 8 or 10 inches from the ground from which the 
adult has already escaped. (Fig. 153.) The more important food 
plants include the apple, quince, pear, serviceberry, wild crab, and 
mountain-ash. 


Figure 152.—Castings of roundheaded Figure 153.—Adult roundheaded ap- 
apple-tree borer at base of apple ple-tree borer just emerged from 
tree exit hole in bark. Natural size 


LIFE HISTORY 


The beetle passes the winter in the larval stage within the burrow 


near the base of the tree, though the larvae that are to transform in 
the spring to the adult stage are to be found in the pupal chamber. 
The larva, when mature, measures about an inch 
in length, is legless, and has a broad thorax with 
arelatively small dark head. The pupa (fig. 154) 
is yellowish white, with small spines on its back. 
Pupation occurs about the time the apple trees 
bloom; and later, through further transforma- 
tion, the adult (fig. 153) appears. The beetle 
measures about three-fourths of an inch in 
length, has long antennae, and the wing covers 
are light brown with two longitudinal white 
stripes, which also are found on the thorax and 
head. When ready to issue in late spring or early 
summer, the beetle cuts its way through the bark, 
leaving an exit hole as described. After emer- 
gence it spends considerable time among the 
branches of the trees, where it feeds to a certain 
extent upon the bark and also on the mid-ribs and 
stems of the leaves. The females usually begin to p,cune 154.—Pupa of 
lay within a week or 10 days after emergence. roundheaded apple- 
The rusty-brown eggs, about one-eighth of an Slightly enlarged 
inch in length (fig. 155), are laid in small cuts 
made by the beetle with its jaws on the trunk near the base of the tree. 
Usually two or three eggs are deposited by a beetle at one time. Upon 
hatching the larvae burrow into the inner bark and feed thereon until 
late in the season, when they usually cut their way into the sapwood, 
where the winter is passed. In the spring the feeding is resumed, the 
larvae penetrating the solid wood. Some individuals have life cycles 
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of two years, others three years. The borer with a 2-year life cycle eats 
out a burrow during the summer, forming at its end the pupal cham. le 
ber in which it pupates the following spring, whereas the insect with 
a 3-year cycle feeds within the solid wood for n 
another season and then prepares its pupal tl 
cell from which the adult issues the follow. e 
ing year. b 
PREVENTIVE AND CONTROL MEASURES 4 


Worming trees by means of a knife and 
wire to hook out the larva from its burrowjs s 
the method of control most frequently prae- 2 
ticed. The position of the gallery is best | 
located by means of the stringlike mass of 
reddish castings pushed out at the base of E 
the tree. When the larva is in the pupal 


Figure 155.—Eggs of round- 
headed apple-tree borer. 
Enlarged eight times 


-_ -— rm A OOo 


chamber it can not be read- 
ily reached by the wire be- 
cause the gallery is plugged 
with woody tissue; in this 
event a small piece of cotton 
saturated with carbon disul- 
phide may be inserted in the 
burrow, after which the hole 
should be plugged with moist 
earth so as to confine the 
fumes. If worming is done 
regularly each fall as soon as 
possible after the eggs have 
hatched, and special atten- 
tion given to finding and de- 
stroying the young borers 
still working in the sap- 
wood, the task of worming 
will be lightened and the 
more serious injury to the 
tree from older borers 
avoided. 
In the latitude of Washing- 
ton, D. C., worming as a rule 
should be completed before Ficure 156.—A leaning ttee having trunk & 
September, while farther posed to direct rays of sun is very likely to te 
south it may be donea month _—***#cked by the flat-headed apple-tree bores 
or so earlier, and in the North it may be deferred until the middle of 
September. 
Host plants other than cultivated fruit trees should not be allowed 
to grow near the orchards, since they serve as breeding grounds for 
the beetle. 


-_ Oe wee 
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Paints and washes are sometimes used to deter the beetle from egg 
laying. Various results have been obtained from their use. If paint 
is employed, it should be of pure white lead and raw linseed oil 
mixed to a consistency somewhat thicker 
than that used in general painting. The 
earth should first be removed from the 
pase of the tree to a depth of 3 or 
4 inches and the bark scales and dirt 
scraped from the trunk for a distance of 
about a foot above the ground. The paint 
should then be applied to the prepared 
part of the trunk with a brush, and after 
it has dried the earth should be re- 
placed. 

Tree protectors made of newspapers, 
building paper, wood veneer, and cylinders 
of fine-meshed wire screen, the tops of 
which have been plugged with cotton, are 
sometimes used to prevent the beetle from 
dvipositing around the bases of the 
trees. . : Figure 157.—Flat-headed apple- 

The arsenical sprays regularly used in tree borer feeding between 
commercial orchards against other  iignilveniarsed “PPe fre* 
mmsects are of some value in killing the 


adults, which feed to a certain extent upon the leaves and twigs as 
described. 


FLAT-HEADED APPLE-TREE BORER 


The flat-headed apple-tree borer (Chry- 
sobothris femorata Fab.) is second in 
importance to the roundheaded borer 
and, unlike the latter, seldom attacks 
vigorous, healthy trees. It will, however, 
infest those that are weakened from vari- 
ous causes, particularly trees that lean 
strongly one way (fig. 156), thus expos- 
ing a portion of the trunk to the sun, 
where the beetles prefer to lay their eggs. 
The larva or borer (fig. 157) causes in- 
jury to apple trees (fig. 158) by feeding 
between the bark and sapwood of the 
trunk and larger branches. On young 
trees a single borer may nearly or actually 
kill them, especially newly planted trees 
that fail to start off right. A related 

Piore, 158 Apple tree girdled Species | (C. mali Horn) is frequently 
ans tesene ’ complained of on the Pacific coast on 
account of its injuries to young trees The 

larvae usually are present on the sunny side of the trees, especially in 
the case of large trees, and the dead area may be enlarged from year 
to year by successive generations eating out the fresh tissues adjacent 
to the old. Although this insect seldom produces visible castings, its 
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presence nevertheless can be frequently detected by the darker and 
slightly depressed bark over the area in which the borers are feed- 
ing. The flat-headed borer is native to this country and is generally 
distributed in important fruit-growing 
regions. It feeds upon a wide variety of 
hosts, including the apple and other decidu. 
ous fruit trees as well as many forest trees, 


LIFE HISTORY AND HABITS 


The insect hibernates as a larva withing 

pupal chamber formed at the end of a 

gallery which extends into the wood toa 

depth of an inch or more. In the South, 

however, the pupal chamber is generally 

constructed between the wood and _ the 

bark. The full-grown larva measures 

about an inch in length; is legless; has a 

broad, flat head, which has suggested its 
common name, and 
Ficure 159.— The flat-headed is pale yellow. The 
Three times ‘natural sie larva transforms 
to a yellowish 
pupa in the spring and issues as an adult 
shortly after the apple blooms. The adult 
(fig. 159) is a rather flat beetle, having a 
dark metallic color, and measures about a 
half inch in length. The beetles are active 
and frequent the sunny side of the trees. 
After mating, the females search the bark for 
a crack or opening 
in which to deposit 

their eggs. The Ficure 160. — Eggs of flat- 

ge headed apple-tree borer, 

eggs (fig. 160) are Enlarged 15 times 

about one-fiftieth 

of an inch long, ribbed, and yellowish. 

They hatch in the course of two or three 

weeks, and the larvae begin to gnaw 

their way beneath the bark, where they 

feed and develop, provided the trees are 

not in good health. The borer is un- 

able to thrive in vigorous trees having 

a strong flow of sap, although it will 

sometimes continue to live in a dwarfed 

condition until the tree is weakened by 

another agency, thus giving the borer 

a chance to grow, in which case the life 

Ficus 161.—Nearly mature CYcle may be extended to two years 

larva of the spotted applee or more instead of the normal 1-year 


tree borer working in heart . 
of apple wood per iod. 


PREVENTIVE MEASURES 


The most practical means of dealing with this insect is to keep the 
trees resistant by proper cultivation, fertilization, pruning, and any 
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other orchard practice that will maintain the tree in an upright, 
thrifty, and healthy condition. When borers are found, the most satis- 
factory remedy known is to cut them out with 
a knife, care being taken not to injure the trees. 


SPOTTED APPLE-TREE BORER 
The spotted apple-tree borer (Saperda cretata 
Newman) is sometimes of considerable impor- 
tance in certain localities. Its injuries are some- 
what similar to those of the roundheaded apple- 
tree borer, except that it more commonly works 
in the upper parts of the trunk and branches, 
giving the trees an unthrifty and sickly appear- 
ance. When abundant it frequently kills young 
trees and branches of older trees. The presence 
of this insect is most readily detected by means 
of the sawdustlike castings which are pushed out 
of the burrows or by 
the cankerous appear- 
ance of the infested 
wood. The general 
habitat of this native 
beetle ranges from 
Canada through the 
New England and 
Middle Atlantic States 
westward to Lowa, 
and it has also been 
reported from Texas. 
It has attracted most  Ficure 162.— Pupa of 
attention in parts of ope tee mar a 
Ficure 163.—Exit holes made Michigan, Iowa, and 
typletecs borer Potted = Wisconsin. In addition to the cultivated 
apple, this insect is recorded as infesting 
the wild crab apple, thorn trees, and 
juneberry. 
LIFE HISTORY 


During the winter the insect is in the 
larval stage within the burrow, and 
during the winter preceding its trans- 
formation to the adult the insect is to 
be found in the pupal chamber at the 
upper end of its gallery, usually in the 
heartwood of a branch or small trunk. 
The mature larvae, or grubs (fig. 161), 
are legless, about an inch or slightly 
more in length, whitish, with brownish 45,,cn5 164.—Female beetle of 
head and black jaws. In the spring the spotted apple-tree borer about to 
grubs change to yellowish-white pupae, {7Rosit a" ess. About natural 
about two-thirds of an inch in length. 
(Fig. 162.) Later the adult beetle gnaws its way through the bark 
and escapes through the small round exit hole (fig. 163) which has a 
diameter of about one-fourth of an inch. The females (fig. 164) are 
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approximately two-thirds of an inch or more in length, while the 

males are somewhat smaller. The brownish beetles have white sides 

and are most easily distinguished from 

the roundheaded apple-tree borer by the 

two white spots on each wing cover and 

the longer white spot on each side of the 

thorax. The beetles feed upon the tender 

bark of twigs, on leaf petioles, and also 

to a slight extent upon the leaves. (Fig, 

165.) The creamy-white eggs, which soon 

become brownish, are inserted between 

the bark and the wood. (Fig. . 166) 

Upon hatching the larva commences to 

gnaw out its burrow, and if two larvae 

hatch from eggs placed in the same 

repository they usually feed in opposite 

directions, re- 

sulting In a 

more or less 

complete gir- 

dling of the 

branch. By the 

end of the first 

season, or early 

in the next, the 

Ficure 165.—Apple leaf partly larva usually 

spolotete eee ee eee tunnels into 

the heartwood, 

and in the case of a borer with a 2-year 

cycle completes its pupal chamber at the 

close of the second season. The general 

life cycle ranges from two to four years, 

depending on latitude and other condi- 

tions, with perhaps three years, as the 

common period over most of the area of 
its distribution. 


ce lt et oe ee et OD lobe 
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CONTROL 


In all probability many of the beetles 
are killed, before they can lay any eggs, 
by means of the poison sprays employed 
against the codling moth and other chew- 
ing insects. In infested trees the larval 
tunnels can best be located by searching 
for the sawdust castings or the infested ricure 166.—Chain of pune 
wood, as indicated by its cankerous appear- ee 2 ee ae 
ance. The borers when found should be __ panying oviposition scar. 
killed with a knife, wire, or other suitable sae “ahewt sang of — 
tool. Branches that are heavily infested 
should be pruned off and destroyed. As a further aid in reducing 
injury, it is advisable to cut down all the wild host plants growing 
in the neighborhood of the orchard, thereby destroying natural 
breeding grounds. 
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APPLE CROTCH BORER 


io apple crotch borer (Aegeria pyrt Harris), also known as the 
borer, is of comparatively minor importance, although, if 
Eeeched for, it may frequently be found in the 
roughened ¢ rotches of apple trees (fig. 167) or in 
bark wounds caused by other borers, by diseases, 
implements, ete. This injury is caused by the 
larvae (fig. 168), which feed on the inner bark 
or occasionally make shallow burrows into the 
sapwood. Their presence results in slight i injury 
to the tree, except in instances of severe infesta- 
tion, when the affected part may be killed, or in 
extreme cases the tree itself may die. The same 
trees are usually attacked year after year on 
account of the roughened or broken areas of the 
bark, and these places are preferred by the larvae 
for feeding purposes. The apple crotch borer 
isa native e pest. It is rather generally distributed 
in the Eastern States and has also been found 
farther west—in Michigan, Missouri, Mississippi, 
and Texas. The recorded food plants, in addition 
to the apple, include the juneberry, thorn, moun- 
tain-ash, and the cherry affected with black knot. 


LIFE HISTORY 


During the winter the insect is in the larval 
stage, well protected in its silken hibernaculum or 
winter quarters, which is formed within its bur- 
row. In the spring a cocoon (fig. 169) is made, 
usually beneath the bark scales, after which the apple tree injure 
pupal stage is entered. The full-grown larva is — 4j,“7eteh, by the am 


Ficure 167. — Youn 


ple crotch borer 
yellowish “white, with a brown head, and aver- 


ages about three-fifths of an inch in length. The brownish pupa is 
about one-third of an inch long. The adult, which issues during the 
summer, is a small moth (fig. 170) with a wing 
expanse of one-half to three-fourths of an inch. 
It has clear, fringed wings, the tips of which 
are metallic black. The upper part of the moth 
is purplish black, marked with white and yellow 
on the head, yellow on the thorax, and with three 
more or less distinct yellowish bands on the abdo- 
men. The lower parts of the moth, including 
the legs, are conspicuously marked with golden 
= The moths deposit their very minute, 
ral, glistening, brownish eggs on roughened sur- 
fen es or in cracks or other broken places of the 
Ficvae | 168.—Larva bark. Upon hatching, the larvae feed on the inner 
borer in hibernae- bark as described. According to the life-history 
ulin, About natu-  tudies of the Bureau of Entomology, some indi- 
viduals have a 1-year life cycle, while others re- 
quire two years to complete their transformation from the egg to 
the adult stage, this difference being attributed to climatic and food 
conditions and the time of hatching. 
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CONTROL 


Fortunately this borer works close to the bark surface, making it g 
comparatively easy matter to remove the larvae with a knife without 
inflicting much injury to the tree. After the roughened bark has 
been scraped and the borers removed, it is advisable to paint the sur. 
faces with either a coal-tar creosote or pure white-lead paint. If 
these surfaces are repainted from time to time, new infestations will 

be largely prevented. While this insect is not al- 
ways readily detected, its location is usually indi- 
cated by a small drop of moisture and the dark 
pastelike frass which is exuded from the feeding 
area. 

WOOLLY APPLE APHID 


The wooly aphid (Friosoma lanigerum 

Hausm.) is unlike the other aphids found on the 

apple in that it attacks the tree both above and 

below ground. The aerial colonies when abundant 

are quite conspicuous. (Fig. 171.) They are 

Figure 169.—Cocoon found upon the trunk, limbs, and twigs, bein 

Scone Sacer’ te concentrated on tender growth or wherever the 

removing scales of wood has been. injured, as by tree crickets, the 

tetce natural size periodical cicada, etc. The aphid colonies appear 

as whitish, cottony masses, beneath which are the 

reddish insects themselves. The twigs often become more or less 

deformed as a result of the attack. On the roots the aphids cause 

swellings and deformities (fig. 172) which often involve most of the 
roots of the tree, resulting in a sickly or 
stunted tree of but little fruiting capacity. 
It has been recently determined that the 
woolly apple aphid is native to North 
America. It is now of widespread occur- 
rence, being found in practically all the 
apple-growing districts of the world. It 
is particularly serious in the semiarid 
regions of the West, where the dry cli- 
matic conditions apparently favor its de- 
velopment. The principal food plants are 
the apple and elm, and those of lesser im- 

portance include thorn apple, quince, pear, Ficure 170.—a dult moth of 

and mountain-ash. apple crotch borer, vo ai 


LIFE HISTORY 


The life history of this insect is rather intricate. Briefly, winter 
eggs are laid in crevices of the bark on the elm and occasionally on 
the apple. The eggs deposited on the former are brownish and are 
covered with delicate, waxy hairs, and they hatch in the spring 
with the opening of the elm leaf buds, upon which the young aphids 
feed. As soon as winged aphids are produced on the elm some 
migrate to the apple, where they establish colonies which feed thereon 
during the summer. In addition to wintering in the egg stage, some 
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wingless individuals remain 
above and below ground on 
the apple in certain districts 
where the winters are not 
too severe. Some of the root 
forms remain underground 
throughout their life. The 
wingless viviparous females 
are salmon brown, changing 
with age to dark brown or 
purplish. The body is more 
or less concealed beneath a 
white, waxy covering, form- 
ing long, white tufts on the 
posterior parts. The winged 
viviparous females are 
brown to purplish, with 
dark-brown to black head 
and thorax, depending on 
age. The body is covered 
with white or bluish-white 
waxy threads, more promi- 
nent on the posterior portion. 
appendages are partly black. 


MORE IMPORTANT APPLE 


INSECTS 


Figure 171.—Aerial colonies of the woolly apple 


aphid 


The wings are transparent and the 


PREVENTION AND CONTROL 


The aphid colonies above ground may be killed by means of a 
contact spray, as nicotine sulphate (40 per cent nicotine), three- 


Figure 172.—Nodular roots as a result of at- 
tack by the woolly apple aphid 


eights of a pint to 50 gallons of 
water in which 2 pounds of soap 
has been dissolved, or by the use 
of 10 per cent kerosene emulsion. 
Since these insects are well pro- 
tected by their woolly covering 
the spray must be forcibly ap- 
plied, care being taken to soak 
each colony very thoroughly. 

It is extremely difficult to ef- 
fect satisfactory control of the 
root-infesting forms. Many treat- 
ments, such as tobacco refuse ap- 
plied about the roots, fumigation 
with carbon disulphide, etc., have 
been tried, but none can be un- 
qualifiedly recommended. The 
most practical method is to fer- 
tilize and cultivate the trees so 
as to keep them in a thrifty, 
growing condition in spite of the 
aphids that may inhabit the roots, 
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MISCELLANEOUS INJURIES 


Although the primary purpose of this bulletin is to acquaint the 
fruit grower with the injuries and means of control of the more 
important apple insects, it is believed that brief mention of other 
agencies, exclusive of diseases which at times occasion more or less 
damage, may be of some interest and value. 

FROSTS AND FREEZES 


The occurrence of heavy 
frosts and freezing tempera- 
tures shortly after the fruit 
has set or while it is still 
quite small frequently results 
in deforming the fruit, the 
skin of which will often be 
marked with the so-called 
frost ring or band (fig. 178), 


which appears as a more or 
Figure 173.—Apples injured by frost, producing 


the ac-called’™ frect ring” less distinct belt of brown 
corklike tissue. These frost 

bands sometimes completely encircle the fruit and are often con. 
spicuous at harvest. In some instances small cracks develop in the 
affected area. Another type of frost injury is sometimes in evidence 
at the calyx or blossom end (fig. 174), in which will be found one or 


more small pockets or pits. Since 
it is practically impossible to fill 
these pits with poison, such fruit 
is quite susceptible to codling-moth 
injury. oe 

The attempts of orchardists to 
grow perfect fruit are often viti- 
ated by uncontrollable factors, 
among which hail plays an impor- 
tant role. Hailstorms of varying 
severity occasion local losses in 
one part of the country or another 
practically every year. If the in- 
jury does not occur toonear harvest, 
the hail pits will usually heal over — Frevne 174.—Frost injury, calyx end of 
as small corky areas. The damage, oor ine oppie tered tan beet Ge 
however, is not confined to the 
hail marks, since pronounced codling-moth injury sometimes fol- 
lows in the wake of the hail, particularly when the storm occurs 
during the active hatching period of this pest, which gains ready 
access to the flesh of the fruit by way of the broken skin. Apples 
on the outside and exposed portions of the trees are naturally in- 
jured the most, and it sometimes happens that only one side of the 
tree is affected, depending upon the direction from which the. storm 
has come. 
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WIND 


The wind is at times responsible for a certain amount of injury 
to the fruit, causing the so-called “limb rub.” The skin of apples 
thus affected is more or less discolored where it has been bruised by 
chafing against a branch 
or limb. 


SPRAY BURN 


Spray solutions, such as 
combinations of lead arse- 
nate and lime-sulphur or lead 
arsenate and Bordeaux mix- 
ture, sometimes cause dis- 
tinct injury to the fruit and 
foliage. The fruit is often 
russeted (fig. 175), especially 
when the spray is applied 
too forcibly, or in the case 
of mixtures containing Bor- 
deaux when used during the 
ealyx and first cover-spray — oa : 
@eatments or later in the "0% 175—Apples russcted by Bordenen mie 
season when followed by 
much damp or rainy weather. The foliage may be injured by either 
of the foregoing combinations, and this is particularly true in the case 
of weak and unthrifty trees. Lime-sulphur injury to the fruit often 
follows if the spray is applied in midsummer on hot, sunny days. 
The affected fruit is greatly 
disfigured by a somewhat 
circular brownish-black spot, 
which is sometimes as large 
as or larger than a half-dol- 
lar. (Fig. 176.) Apples on 
the southwest side of the tree 
are most likely to be dam- 
aged. In the Eastern States 
this type of injury has rarely 
been commercially serious, 
though sometimes conspicu- 
ous. In hot, sunny regions, 
where this form of in- 
jury is of frequent occur- 
rence, fruit growers should 
use the sulphur sprays 
Figure 176.—Typical lime-sulphur burning on only in the cooler Spey 
apple weather. 


INJURIES FROM INJECTIONS INTO TREE 
Every now and then “tree doctors” put in an appearance and 


endeavor to sell materials which they guarantee will free the tree of 
all noxious pests. Usually these compounds are to be injected into 
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the tree trunk on the theory that they will be carried by the sap to 
all parts of the tree, thereby destroying the undesirable parasites, 
Such injections are without value and may cause severe injury, 
(Fig. 177.) Fruit growers would do well to employ only the ma- 
terials and methods recommended by their State experiment station 
or the United States Department of Agriculture. 
SUN SCALD 
During very hot periods the fruit, particularly that on the south. 
west side of the tree, may be heated to such an extent as to cause lar 
dark discolorations of the skin. Where this trouble is prevalent the 
damage may be somewhat reduced by not pruning the susceptible por- 
tion as heavily as the rest of the tree. The 
trunks of trees, especially those in young 
orchards, are sometimes blistered on the 
southwest and west sides by the hot after- 
noon sun. A similar type of injury is 
more commonly produced by severe winter 
freezing and rapid thawing by the after. 
noon sun. To overcome this trouble trees 
may be protected by shading them with 
wooden strips driven into the ground 
rather close to the tree. The planting of 
high-growing cover crops or the _inter- 
cropping of the young orchard with corn 
or other tall crops will also serve to pro- 
tect the trees from too strong an exposure 
during the summer season. 


SPRAY MATERIALS§® 


In connection with the control of apple 
insects and diseases, many insecticides and 
fungicides have been employed, both in 
an experimental way and in actual or- 
chard practice. In addition to the so- 

Ficure 177.—Tree injured by called standard spray materials commonly 
se of Compound sold by 2 used by commercial orchardists a very 
large number of proprietary compounds 
are now on the market. Since the active ingredients of the latter are 
usually made up of one or more of the standard spray materials, com- 
bined with fillers of inert substances, it is obvious that there is no 
particular reason for using them in preference to the standard spray 
materials. As a matter of economy and efficiency, the apple grower 
would do well to employ the spray materials enumerated below, 
which, if rightly used, will give satisfactory results against the more 
important apple insects and fungous diseases. 
LEAD ARSENATE® 


Lead arsenate is the most reliable and efficient poison for external 
chewing insects. It is now sold almost exclusively in the form of a 


5 For more complete information on spray materials see U. S. Department of i 
culture Farmers’ Bulletin 908, Insecticides, Equipment, and Methods for Controlling 
Orchard Insect Pests. 7 

Under the term “lead arsenate,” the ordinary acid lead arsenate is designated. The 
so-called basic lead arsenate is but little used, and only under special conditions. 
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fluffy powder, and in this form it is readily handled and can be 
held over from one year to the next by keeping it dry. Throughout 
this bulletin the quantities recommended are for lead arsenate powder. 
If the paste form is employed it will be necessary to double the quan- 
tity in order to get a spray which is equivalent in strength to that 
recommended. Lead arsenate can be combined with nicotine solu- 
tions and with either lime sulphur or Bordeaux mixture for the 
simultaneous control of many’ chewing and sucking insects and 
fungous diseases. 
LIME-SULPHUR 


Lime-sulphur is used both as an insecticide and as a fungicide. It 
is recommended as a dormant spray against the scale insects and 
blister mite, and at greatly diluted strengths as a summer spray for 
apple scab and certain other diseases. 


NICOTINE 


Nicotine, either commercial, as nicotine sulphate (40 per cent nico- 
tine), or homemade decoctions, is the best contact insecticide for 
sucking insects such as apple aphids, red bugs, ete. If used alone, 
soap should be added as a spreader, but if combined with mixtures 
containing lime-sulphur solution the soap should be omitted. When 
added to Bordeaux mixture and lead arsenate, a pound or so of soap 
to 50 gallons of spray may be used if desired. 


LUBRICATING-OIL EMULSION 


An oil emulsion made from lubricating oil (red engine oil) and 
potassium fish-oil soap is now widely employed as a dormant spray 
for the apple. It is generally used at a strength of from 2 to 4 per 
cent of oil in the diluted spray. The seriousness of the insect infesta- 
tion and local experience with the effectiveness of oil sprays at differ- 
ent dilutions should guide the grower in deciding on the strength 
to use. 

Lubricating-oil emulsion may be made by the well-known boiled 
and pumped method or by the cold-stirred process. A cold-stirred 
lubricating-oil emulsion made with rosin-potassium fish-oil soap as 
the emulsifying agent has recently been developed for use in certain 
limestone, hard-water districts. Lubricating-oil emulsion is the most 
effective dormant spray known for the control of the San Jose scale 
and other scale insects, the European red mite, and certain other 
apple pests. 

KEROSENE EMULSION 


Kerosene emulsion is a relatively cheap and effective contact spray 
for sucking insects, but unless very well made and carefully used it 
may cause foliage injury. It has a further disadvantage in that it 
can not be used in combination with the other standard spray 
materials, 

MISCIBLE OILS 


Miscible, or soluble, oils, either homemade or proprietary, may be 
employed as dormant sprays for scale insects, the fruit-tree leaf 
roller, etc. In the use of proprietary oils, the strength recommended 
by the manufacturer should be employed. 
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BORDEAUX MIXTURE 


The well-known fungicide, Bordeaux mixture, is used against 
certain diseases, notably apple bitter rot, which are not held in check 
by lime-sulphur. 

DUSTING MATERIALS’ 


The dry application of insecticides and fungicides has been tried 
experimentally and commercially for many years. In some instances 
satisfactory results have been obtained, but, on the whole, dust mix. 
tures have not given so efficient control as liquid sprays, and in cer. 
tain apple districts have been quite ineffective. The dust mixtures 
now usually employed contain 10 per cent of lead arsenate and from 
75 to 90 per cent of finely divided sulphur. A filler, such as hydrated 
lime or gypsum, is often desirable, as its admixture makes a better 
flowing dust and lessens the cost of the mixture. It is believed that 
a 75 per cent sulphur content will yield as good results as a higher 

percentage. A complete dust 
mixture, containing lead 
arsenate, sulphur, and _nico- 
tine, has been tried out dur 
ing the past few years, the 
nicotine having been added 
in an effort to combat apple 
aphids, red bugs, etc. Some 
success has been reported 


with this mixture, but the 
quantity of nicotine required 
makes the application some- 
what expensive. 


TREE-BANDING MATERIALS$! 


Bands of sticky material4 
to 5 inches wide applied 
eo around tree trunks sometimes 
FIGURE PO oe aa en — made of may be used to advant 
to prevent caterpillars, chi 
ing cutworms, and certain other insects from climbing trees. These 
bands are also employed to prevent nonflying and wingless moths, 
such as the gipsy moth, cankerworm moths, tussock moths, etc., from 
ascending trees to deposit their eggs. Cotton batting and wire screen 
also are used in making protective bands. a 
The indiscriminate use of these bands, as well as mechanical bat 
riers, is to be discouraged. Their use in parks is sometimes noted 
on trees which are not subject to attack by any insects that would be 
stopped by them. As a rule, it is advisable to obtain advice as to 
their use from entomologists. 


STICKY TREE BANDS 


Sticky bands are sometimes injurious to the tree, but injury may be 
avoided by spreading the adhesive on a strip of heavy paper encit- 
cling the tree trunk. A form of band that has given satisfactory 


7 For more complete information on dusting materials see U. S. Department of Agtt 
culture Farmers’ Bulletin 908. F 


8For more complete information on tree-banding materials see U. S. Department 
of Agriculture Farmers’ Bulletin 908, 
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results is made from cheap cotton batting and single-ply tarred build- 
ing paper. The cotton should be cut into strips about 2 inches wide 
and wrapped around the tree trunk so as to fill all the crevices of the 
park. Over the cotton is 

placed a strip of tarred 

paper (fig. 178) about 5 inches 

wide, drawn tightly and se- 

curely tacked where it over- 

laps. The sticky material is 

then spread on top of the 

paper. (Fig. 179.) 


COTTON BATTING 


Barriers other than sticky 
bands are sometimes used to 
prevent insects from crawl- 
ing up trees. 
Bands of cotton batting 
about 6 to 8 inches wide are 
effective as long as the cotton 
ene fluffy. Wrap the Figure 179.—Completed tree band of cotton and 
band around the tree trunk tarred paper with band of sticky material 
and securely tie the bottom 
edge by means of stout twine. (Fig. 180.) The upper edge should 
then be turned down over the string, forming a flange of loose 
cotton all around the tree, 
(Fig. 181.) 


SPRAYING AND DUSTING 
APPARATUS ®* 


It is generally recognized 
by progressive fruit growers 
that the sprayer and _ its 
equipment are very impor- 
tant factors in the produc- 
tion of clean fruit. Fortu- 
nately, it is possible to obtain 
satisfactory outfits which, 
with proper care and atten- 
tion, will give years of good 
service. Although the first 
cost of a well-made sprayer 
may appear somewhat high, 
no fruit grower can afford 

Figure 180.—Method of construction of cotton tree vo be without . reliable 
: thew * outfit that will meet his 
requirements during the 

critical spray periods. The purchase of an efficient sprayer is an 
investment that will pay very liberal dividends, The capacity of 


*For more complete information on spraying and dusting apparatus see U. S. Depart- 
ment of Agriculture Farmers’ Bulletin 908. 


41563°—31 7 
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an outfit should be larger than needed under ideal working condj- 

tions, since unfavorable and unforeseen circumstances may interfere 

and make it necessary to have reserve power with which to complete 

the work in time. Large-scale operators should have an extra sprayer 
or two to provide against 
emergencies, and extra parts 
should be kept on hand to 
replace those that are broken 
or worn. 

For those having relatively 
few trees a hand-pump outfit, 
as a barrel pump, may suffice, 
but generally speaking it is 
better economy to employ a 
power sprayer (fig. 182), even 
in the case of comparatively 
smallacreages. Reliable power 
outfits are made in different 
sizes to meet the demands of 
small to large growers. 

The hose and _ couplings 
should be of the best mate- 
rials, since these are subject to 
considerable pressure and 

Figure 181.—Completed cotton tree band strain, particularly in the 
case of high-power sprayers. 
The selection of the proper spray nozzles, rods, or spray guns will 
depend largely upon the capacity of the outfit and other factors. 
A power machine for ap- 
plying dust materials is 
shown in Figure 183. 


APPLE-SPRAYING 
SCHEDULES 

As has been explained in 
the foregoing pages, fruit 
trees and fruits are simulta- 
neously attacked by many 
insects and fungous diseases, 
as the codling moth, plant 
lice, apple scab, etc. It is 
therefore desirable, and for- 
tunately possible, by a com- 
bination of insecticidal and 
fungicidal materials to effect ~~) ora ae 
the control of these several "08? 182._ A power spray outiit equipped wi 
troubles by one and the same 
spray application, as by a spray of dilute lime-sulphur, lead arse- 
nate, and nicotine sulphate (40 per cent nicotine). Entomologists and 
pathologists have given much study to developing combination treat- 
ments of this kind in order to save the grower the extra cost and time 
of separate treatments. Also, spray schedules have been developed 
for the more important insect and fungous diseases of the apple, 
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h, grape, and the like. While it is always desirable that an 
orchardist know as much as possible about his insect and fungous 
pests, yet he will be able to 
obtain much success in their 
control simply by carefully 
following a series of spray 
applications timed so as to 
treat most effectively the 
yarious troubles present on 
the trees or fruit. Although 
it is not possible by the fol- 
lowing of spray schedules to 
control all of the enemies 
of the apple, a very large 
proportion of those control- 
lable by sprays can be kept 
down by the use of the 
spray-schedule plan. In the 
subsequent pages schedules 
are presented covering the 
principal orchard. districts 
of the country, which may 
be modified in accordance 
with the needs of individual 
orchardists. In this connec- 
tion it should be borne in 
mind that the relative abundance of pests varies from year to year 
as influenced by weather and other conditions. The apple grower 


FIGURE 183.—A power dusting outfit at work 


Figure 184.—Proper stage at which to begin calyx application 
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should therefore be constantly on the alert and prepared to cope with 

any unusual conditions that may arise from time to time. If the 
fruit grower is not well acquainted 
with his insect and fungous troubl 
he will do well to consult the State 
agricultural experiment station, the 
United States Department of Agri. 
culture, or some other competent 
agency interested in the suppression 
of orchard pests. 


THE CALYX SPRAY 

The so-called “calyx spray” or 

“ petals-off ” application is generally 

recognized as the most important 

spray for the apple during the grow. 
ing season 
Par ee and is par- 
FIGURE elena make calyx ticularly 
valuable 

against the codling moth. The primary 

object of this application is to fill each 

calyx cup with poison in order to kill the 

worms that attempt to enter the fruit 

through the calyx or blossom end. The 

time within which this spray can be effec- 

tively applied is limited and every effort 

should be made to do the work within the 

— period. Thespraying should be 

gun as soon as the petals have dropped 

(fig. 184) and should be completed before 

the calyx cups have closed. (Fig. 185.) 

As an insurance in covering the orchard — ; ; 
in time it is of- Ficure 186.—Vertical sectio 
ten desirable to Rayo ise BUX GD Pee 
begin the spray- e 
ing when 85 to 90 per cent of the petals 
have dropped, but care should be aie 
not to spray earlier on account of possible 
injury to the honeybees. 4% 

It is well known that certain varieties of 
apples bloom earlier than others and that 
with each variety there is more or les 
variation in the development of the bloom. 
The orchardist should therefore carefully 
inspect the blossoms and time the spraying 
with reference to those most advanced. 

Fiovne 187.— Vertical section Under ordinary circumstances the center 

after petals dropped». ~—-d blossom is the most advanced and the most 
likely to set fruit. 

The development of the calyx cup of the Baldwin from the time 

the petals fall until the cup has closed is shown by means of the 

vertical sections in Figures 186, 187, 188, and 189. In Figure 186, 
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which represents the cup just after the dropping of the petals, it 
will be noted that the sepals are about at right angles to the 
fowering parts and form a broad, shal- 
low cup which can be readily coated with 
the poison spray. Six days later, as 
shown in Figure 187, the sepals have 
own upward, making the cup somewhat 
Tasaped. In Figure 188, which repre- 
sents the cup eight days after the petals 
have dropped, the sepals have advanced 
further toward the closing point, forming 
a U-shaped cup. Spraying at this stage 
is still effective, since the cup is open suf- 
ficiently to admit the poison. Two days 
later, however, or a total of 10 days after 
the petals have dropped, as shown in Fig- 
ure 189, the sepals have grown together 
and the cup is practically closed. At this 
stage of development it is impossible to 
force the poison into. the cup, and hence 
too late to apply the calyx spray. 
The rapidity 
of closing of the 
calyx cup varies FUCy SS sae caied con eae 
somewhat with after petals dropped 
the variety and 
with the weather conditions. If the spray- 
ing is begun when 85 to 90 per cent of the 
blossoms have dropped, the time~ within 
which the calyx application should be 
made will usually cover a period of a week 
to 10 days. The orchardist, however, 
should not depend upon the longer period, 
but, instead, should provide against unfa- 
vorable weather and other unforeseen inter- 
' ruptions by.employing sufficient help and 
spray machines to complete the work with- 
in a week. 

The time at which the various sprays 
should be applied, together with the 
proper strength to use, is shown in Table 
1. The dormant and delayed-dormant 
sprays are shown first, after which are 

Ficvre 189.—Vertical section given in order the summer sprays, which 

iat actale dros 10 days are numbered according to the customary 

method of designating these sprays as 

used by growers. In Table 2 these numbers identify the sprays as 
called for by local or regional conditions. 
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TABLE 1.—Apple-spraying schedules ' 


A. WINTER OR DORMANT SPRAYS 


FicuRE 191.—Proper stage at 
which to make delayed-dor- 
mant application. Note 
aphids clustered on the tip of 
the bud 


Time of dormant and delayed- 
dormant applications 


| Spray materials and dilutions 





Dormant.—The dormant 
spray may be applied at any 
time (except during freezing 
weather) after the leaves drop 
in the fall until the buds swell 
in the spring. As a matter of 
economy and efficiency it is 
preferable to make the dormant 
application after the trees have 
been pruned. 
is chiefly for the control of the 
scale insects (fig. 190), pear-leaf 
blister-mite, 
mite, etc. 


Delayed dormant.—I it is de- | 


sired to control the above in- 
sects and aphids in a single 
application, the dormant spray 
may be delayed until the bud 
tips show green. (Fig. 191.) 
The spraying should be com- 
pleted by the time the leaf tips 
have commenced to separate in 
order to avoid possible injury 
to the unfolding buds and to ob- 
tain satisfactory results against 
the aphids. (Fig. 192.) 


| 

| Lubricating-oil emulsions 2 
to 4 per cent, miscible oils at 
strength recommended by man. 
ufacturer, or lime-sulphur (3? 
Baumé) 6% gallons with water 
to make a total of 50 gallons, 
The oil sprays are to be pre 
ferred as general clean-up 
sprays. 


This treatment | 


European red | 


Use the same materials at the 
same dilutions as recommended 
for the dormant application. 
In selecting a spray it should 
be remembered that lime 
sulphur helps to control scab, 
Add to whichever spray is se 
lected 3% to % pint of nicotine 
sulphate (40 per cent nicotine) 
to each 50 gallons. If the dor- 
mant application has already 
been made and it is desired to 
spray for aphids only, use % 
to % pint of nicotine sulphate 
(40 per cent nicotine) to each 
50 gallons of water in which 
|2 pounds of soap has been 
| dissolved. 





1 Directions for control of fungous diseases furnished by Bureau of Plant Industry, U.S. Department of 


Agriculture. See also Farmers’ Bulletin 938 for information on apple bitter rot, Farmers’ Bulletin 147 
for information on apple scab, and Farmers’ Bulletin 1479 for information on apple blotch. 
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TaBLe 1.—Apple-spraying schedules—Continued 


B. SUMMER SPRAYS 


| 
| 


| 
| 





Ficure 192,—Much too late to make 
delayed dormant application. 
Note apple aphids feeding at base 
of leaves. In most sections the 
first application for apple scab 
should be made at this stage. 


Ficure 193.—Proper time to make 
calyx application 


FIGURE 194.—Apples infested with 
the codling moth 


Spray] 
No. | 


| Should be applied when the blos- 


| and should be completed before 


Time of summer spray applica- 
tions for the more important 
insects and fungous diseases 


Pink cluster-bud.—This spray | 
som buds first begin to separate 


anyoftheblossomsopen. Itisa 
very important application for 
apple scab wherever this disease 
is prevalent. (Fig. 192.) Itis also 
of value in the control of the 
plum curculio, tent caterpillars, 
cankerworms, etc. Ifaphidsare | 
present and the leaves are not too 
badly curled, the addition of nic- 
otine to the spray will aid some- 





what in reducing the infestation. | 


} quirea prepinkspray. 


In several fruit districts apple 
scab is often serious and may re- 
It should | 


| beapplied when the cluster buds | 


| soon 


| the most important single appli- 
| cation for the codling moth and 


are first exposed. This is an in- 
termediate spray between the 
delayed dormant and pink clus- 
ter-bud application. 


Calyx or petals off—Spray as 
as blossom petals have 
dropped and complete the appli- 
cation before the calyx cups have 
closed. (Fig. 193.) Use good 
pressure and spray thoroughly so 
as tofilleverycalyxcup. Thisis 


is of value against the plum cur- 
culio, apple scab, etc. 





Two to four weeks after petals-off 
application.—This application is 
important for the first brood of 
the codling moth (fig. 194), which 


| begins to hatch within this period 


and for other chewing insects, 
apple scab, leaf-spot, and blotch. 
Where blotch has been prevalent 
use Bordeaux mixture in place of | 
the lime-sulphur, and complete 


! the spraying not later than 3 
| weeks after the falling of the 


petals. In certain sections where | 
blotch is epidemic, an interme- 
diate spray application should be 
given about midway between 3 
and 4, 


Dilutions 


For chewing insects 
and fungous diseases 
use lead arsenate pow- 
der 1 pound combined 
with lime-sulphur (32° 
Baumé) 1d gallons 
diluted with sufficient 
water to make 50 gal- 
lons. Nicotine sul- 
phate (40 per cent nico- 
tine), in the proportion 


| of % to 4% pint, may be 


added to the abovefor 
apple aphids and red 
bugs. In arid regions 
reduce the quantity of 


| lime-sulphur to 1 gal- 


lon, 


Lead arsenate and 
lime-sulphur as in the 
first summer applica- 
tion. 


Lead arsenate and 
lime-sulphur as in the 
first summer applica- 
tion, except that Bord- 
eaux mixture (3-4-50) 
should be used in place 
of the lime-sulphur in 
districts where blotch 
is present, 
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TABLE 1.—Apple-spraying schedules—Continued 


B. SUMMER SPRAYS—Continued 


ae Time of summer spray applica- 
No. tions for the more important Dilutions 
nee insects and fungous diseases. 


Eight to ten weeks after ‘* petals Same spray materi 
off’’ application.—A very impor- | as abaya uneot tune 
tant application in all districts | Bordeaux mixture jg 
having twoor more broods ofthe | used the 44-50 formula 
codling moth and for many spe- | should be employed, 
cies of caterpillars (fig. 195) and 
other chewing insects as wellas 
for bitter-rot, blotch, and late 
scabinfection. Where bitter-rot 
or blotch have been serious spray 
about 6 to7 weeks after “‘petals 
off’’ application. 





Ficure 195.—Fall webworm cater- 
pillars ‘and others are common 
during midsummer 


Additional treatments where Same spray materials 
| the codling moth (fig. 196) or | aS forspray No. 4. 
bitter-rot are prevalent. Where 
late spraying is necessary, the 
fruit at harvest may be more or 
less covered with spray residue. 
Thisshould be removed from the 
fruit before it is barreled or 
boxed. Any arsenicalresiduein 
excess ofthe toleranceestablished 
by the Federal Food and Drug 
Administration, as well as cop- 
per residues, should be removed 
| before the fruit is packed. 





FIGURE 196.—Wormy apple due to 
codling moth attack 





REGIONAL APPLE-SPRAYING SCHEDULES 


In the spraying schedules for different orchard districts, which 
are given in Table 2, the numerals refer to the number of the spray 
as given in Table 1. In these regional apple-spraying schedules 
intermediate spray applications are indicated as may be required to 
meet specific needs. 
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